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- Servicing pagers 
¢ Mobile antennas 
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Decibels dB DIRECTOR: 
At Last, An Antenna With 
A Great Sense Of Direction. 


"ab propucTs 


Introducing The One New Log Periodic Antenna That Keeps Your Signal In Front. 


Integrate the dB DIRECTOR into your existing network and receive 40 dB front-to-back performance. 
Because it points your signal forward, the dB DIRECTOR also reduces the co-channel interference which 
can accompany antennas with lower front-to-back ratios. 

Our 4-foot log periodic dipole array antennas include null-ill below the horizon for improved close-in 
coverage and upper lobe suppression to further reduce annoying co-channel interference. 

All four dB DIRECTOR models feature the highest front-to-back ratio in the industry and are ideal for 
installations operating in the 806 — 960 MHz frequency range, with 80° and 90? horizontal 3 dB apertures 
and 9 to 13 dB gain patterns. And we have a full product group to complement these antennas. 

Decibel is an unmatched choice when you consider our 
dB DIRECTOR features the lightest construction, lower wind loading, 
and the most stringent testing for absence of intermodulation. 

Think of areas where dB DIRECTOR can take your 
RF signal in a new direction. Call Decibel today at 
(214) 631-0310. We're the industry's reliability leader. 


Tie Dacibel Ploxucis Divine enn a cuben't'S: divinons oF AIG eng complianewitty OHNO) shares Your Wireless Connection.” 


P.O. Box 569610 

Dallas, Texas 75356-9610 
Order Hotline 1-800-676-5342 
Order FAX 1-800-229-4706 
214-631-0310 

FAX 214-63]-4706 
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Ras, 


The 10-site radio controller 


Gooseneck 
microphone 
optional 


optional 


Vega’s C-5111 10-line/4-frequency console 


ega‘’s Model C-5111 compact, eas- 
VV ily rack-mounted, ten-line /four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


m SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


m= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


mB TIMED MUTE switch to mute 
“unselected” audio temporarily 


B Separate volume controls for 
each “unselected” line 


w= Instant-PTT switches for each 
line 


@ = Line-activity LEDs (function 
on all lines, selected or not) 


H Heavy-duty 120/240-V- power 
supply (also runs on 12 Vij.) 
Options 


m@ DCA-3 external three-line 
adapter for DC-format lines 


@ Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ = DTMF pad 
@ Cross mute 


B Clock, audio-level bargraph, 
and cross-mute indicators 


@~ Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


HM GANT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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features 


10 Data analysis aids setup 
of Flex paging channels 
Steven M. Sandercock 

and Scott A. McFarland 
Efficient Flex paging data 
analysis and channel manage- 
ment requires an ability to view 
captured data, to log files to a 
disk and to view multiple, real- 
time displays simultaneously. 


Coverage proof of 
performance: Hocus- 
pocus or real-world? 
Robert T. Forrest, P.E. 

Part 2—All elements, from the 
initial assessment of your needs 
through procurement to imple- 
mentation and final testing, 
must effectively integrate. 
Consider using assistance from 
professionals who have been 
through the process. 


Servicing pagers: And 
you shall receiver 
knowledge... 

David Ludvigson 

Part 15—Details about the 
Bravo Plus and Bravo Express 
928MHz-932MHz NRF4101 
receiver boards include some 
lips to make testing easier and 
faster. As with the Bravo, the 
17.9MHz IF units have critical 
adjustments. 


How to select antennas 


for mobile radio systems 
Roald Steen 

The antenna is important to all 
mobile radio systems. Often, it 
is more cost-effective to im- 
prove the antenna for better 
coverage than to improve re- 
ceiving system sensitivity or to 
increase transmitter power. 


On the cover; Michacl Kingrey, a radio dis- 
patcher with the Kansas City Area Transporta- 
uon Authority (“The Metro”). Kansas City, MO. 
communicates with the 210-bus fleet. 
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ns a ll 


DME 9600 Dual Mode Encryptor 


Final: security-conscious public 
safety, government and corporate 
users can feel confident that sensitive 
voice communications are kept 
private with the DME 9600 Dual 
Mode Encryptor from Transcrypt 
International. The DME 9600 is the 
only product of its kind to offer both 
digital voice encryption and analog 
voice scrambling—at an alfordable 
price. Plus, the DME 9600 offers 
these features: 


© RSA’ Public Key Exchange elimi- 
nates the need for manual key 
management procedures. 


© Digital encryption mode ensures 
privacy between desktop phones. 

© Analog scrambling mode ensures 
private communication with 
secured cellular, portable phones. 


© Compatible with other Transcrypt 
landline and cellular security 


TRANSCRYET” 


LON Fie OR UN A oT OG Oo NR: A 


A WORLD LEADER IN WIRELESS AND SECURE COMMUNICATIONS 


4860 NW Ist Strect, Lincoln, NE 68521 USA 
(402)474-4800 « PAX (4021474-4858 
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® Installs simply by plugging in line 
with handset. 


* Activated by single button. 


Learn more about the new 
DME 9600 Dual Mode Encryptor 
and Transcrypt’s complete line of 
voice privacy products. Call 1-800- 
228-0226 (outside the USA, call 
001-402-474-4800) and ask for 
the VOICE PRIVACY DESK. 
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EK ditorial 


What’s narrowband PCS? A wireless pocket answering machine! 


Names initially given to communica- 
tions services sometimes do not fit. “Cel- 


lular radio.” for example. Remember? 
That's what cellular telephony was culled, 
before anyone had to sell the service. First 


the business users, and then members of 


the public, paid to use cellular telephones, 
not radios, “Cellular” became synonymous 
with—at first—mobile phones, and then 
portable phones. Cellular phones. 

Another communications service is 
starting out with a name that will not last 
long; “Narrowband PCS.” (PCS stands for 
personal communications service.) No one 
is going to sell “narrowband PCS” service 
to the public. 

Plano, TX-based PageNet, for example, 
is going to sell “VoiceNow wireless pocket 
answering machines.” People who call 
VoiceNow subscribers will record their 
voice messages over the phone. Individual 
subscribers will reecive their messages by 
radio on a pocket-size electronic recorder 

. aaahh, that is, a wireless pocket answer- 
ing machine. About 60% of American 
households are said to have answering 
machines. You can sell a wireless pocket 
answering machine, Who can sell a 
nurowband PCS digital voice-messaging 
electronic playback unit? Even if you call 
it a pager? 

The difference between “digital paging” 
and “wireless pocket answering machines” 
helps to restore voice paging to large cities 
Where it has been replaced by numeric 
paging. Voice paging was replaced be- 
cause il uses analog transmission, In the 
time required for one analog voice mes- 
sage, several digital numeric messages can 
be sent. Paging service providers make 
more money—even al lower prices—by 
sending a high volume of digital numeric 
messages in place of voice messages. In 


large cities where customer demand allows 
service providers to fill their airtime, voice 
is out, and numeric ts in. 

Four-level modulation and a flexible 
code developed by Motorola compress 
voice transmission as a digital signal. 
transmitting voice swiftly enough to fit the 
limited airtime available. The voice mes- 
sage recorded by the caller is transmitted 
to the subscriber unit in a fraction of the 
lime it took to speak it. When played back 
from electronic memory in the subscriber 
unit, the message sounds the way it was 
spoken. Hence: wireless pocket answering 
machine. 


Identity crisis 

Public and investment community per- 
ception of two-way radio dispatch lacks 
sizzle. What's dispatch? And isn’t two- 
way radio only for taxis and squad cars? 

Many people want to rename this com- 
munications technology to make i! more 
clear or more attractive (maybe both). Alan 
Shark, president of American Mobile Tele- 
communications Association, suggests 
“business communication networks.” 
Craig McCaw, who, with his family, plans 
to invest as much as S1.1 billion in Nextel 
Communications, refers to target custom- 
ers as “mobile work groups.” Christopher 
Galvin, president of Motorola, said his 
company has renamed the “Motorola Inte- 
grated Radio System” as “Integrated Dis- 
patch Enhanced Network” ... maybe a step 
toward, rather than away, from using the 
word “dispatch.” Gary F. Ballard, an area 
vice president for OneComm, who visited 
one day to demonstrate the Unicator inte- 
grated communications handset, referred 
to the dispatch portion of OneComm net- 
work services as an “executive intercom.” 

Any other ideas? 


Produce, meat and cellular 

When authorities on wireless telephone 
distribution wanted to express their ver- 
sion of the ultimate retail outlet for 
cellphone sales, they would speak of the 
day to come when cellular telephones 
could be purchased in supermarkets. That 
day has come. 

Thanks to an agreement between 
BellSouth Cellular and Kroger, supermar- 
ket shoppers in several cities can stop at 
self-contained kiosks and purchase cellu- 
lar telephones and services prior to shop- 
ping. By the time they have checked out 


and are ready to leave, an activated phone 
will be awaiting them ready for immediate 
use. 

BellSouth Cellular’s presence in super- 
markets will allow the company to reach 
one of the fastest-growing consumer seg- 
ments, Women between the ages of 25 and 
44. Kiosks are operational in 36 Kroger 
stores in Indianapolis; Nashville, TN: 
Huntsville, AL; and Clarksville, TN: with 
stores in Atlanta: Louisville and Lexing- 
ton, KY, due to be added this month. 


A cold day in ... Washington 

On April 5, the FCC Wireless Telecom- 
munications Bureau placed a moratorium 
(a “freeze™) on filing new applications for 
intercategory sharing on private mobile 
radio service (PMRS) channels in the 
806MHz-821MHz and &851MHz-866MHz 
bands. 

The federal government has shown no 
lack of imagination in finding ways to 
interfere with the growth of private land 
mobile radio systems in the SOOMHz band, 
This time, with one private radio trade 
association pitted against the others. the 
FCC found it easy. The Association of 
Public-Safety Communications Offi- 
cials—International (APCO) asked the 
commission to stop letting non-public- 
sifety entities apply for private radio li- 
censes on public-safety frequencies. 

Since 1982, reciprocal procedures 
have allowed entities to apply for fre- 
quencies outside their nominal catego- 
rics. Public safety entities could apply 
for non-public-safety frequencies and 
vice versa When frequencies in their own 
category were filled in a given geographic 
area, There is no good reason to change 
this arrangement, and it is unfortunate that 
one part of the private radio industry has 
given the FCC an excuse once again to 
deal a setback to another part of the pri- 
vale radio industry. 

—Don Bishop 
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Be part of our world: 


You're invited to become a member of the Motorola Test 
Network: The exciting new membership that ensures 
you'll receive advanced product information, video kits, 
application papers, posters, news briefs, invitations to 
special events and much more -- often in advance of their 
official release. Plus Test Network membership absolutely 
free of charge! 


Find out more about the rugged, dependable family of 
Motorola Communication Systems Analyzers, priced 
starting at $8,695 for the R-2550 and $10,950 for the 
R-2600 (options extra). And be sure to ask about our new 
Micro RF Isolator portable screen room! 


Simply call, FAX or mail the information requested 
below...and we'll instantly add your name to our select 
group of Motorola Test Network members. Sign up today. 


a ee ei 


ES! | want to be part of the Motorola Test Network! 


lam planning to buy test equipment (check one): 
J in the next month UO In 7-12 months 
! J In 2-6 months UW More than a year from now 


My testing application(s) is/are: 
i Two-way radios _ Pagers 
1 4 Cellular phones J Other (please specify) 
| J Cellular base sites 


I Who is responsible for purchasing test equipment within your organization? 
pulam 4 Other (please give name and title) 


1 3 Please call me to arrange a demo. 

1 Name 

! Title 

Company 

| Address 

Iciy. = —“(twts~*~C*Sétatten 

I Telephone_ FAX 


cae ss OS OS pes se ee es sd 


Communication Test Equipment 


P.O. Box 2606 TES 


Scottsdale, AZ 85252-2606 a amt T (MA) MOTOROLA 
800-505-TESTF OUL b 


1-818-365-5742 Dept. 439 FAX —TrRmieT 
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C alendar 


July 

16-19—Forestry Conservation Communications Association, Edison 
Whalthall Hotel. Jackson, MS. Contact: Joyal Watkins, 601-354-6008. 

26-28—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O'Hare, Chicago. 
Contact; Keith Paglusch, chairman, 312-399-2378. 

31-Aug. 4—Utilities Telecommunications Council, Hyau Regency and 
Convention Center, Minneapolis. Contact: 202-872-0030. 


August 
13-18—Association of Public-Safety Communications Officials—In- 
ternational National Conference, Detroit. Contact: 800-949-2726. 


September 

20-23—Personal Communications Showcase, sponsored by the Per- 
sonal Communications Industry Association (PCIA), Orange County 
Convention Center. Orlando, FL. Contact: 800-326-8638. 


October 

16-18—International Conference on Power Requirements for Mobile 
Computing and Wireless Communications, sponsored by BIS Stra- 
tezic Decisions, Santa Clara Westin & Convention Center, Santa Clara, 
CA, Contact: 617-982-9500. 

18-20—International Wireless Communications Expo/Fall has been 
canceled. 

26—ERA Communications Trade Fair, Ala Moana Hotel, Honolulu. 
Contact: 310-287-1218. 

29-Noy. 1—Wireless Apps, sponsored by the Cellular Telecommunica- 
tions Industry Association, The Mirage Hotel, Las Vegas. Contact: 
202-785-0081. 


November 
7-9—WirelessWorld Conference and Exposition, sponsored by Cellu- 


lar Business and Mobile Radio Technology magazines, Moscone Con- 
vention Center. San Francisco. Contact: Chris Lotesto, 800-458-0479, 

8-12—Communications Marketing Conference, sponsored by the Com- 
munications Marketing Association, Albuquerque, NM. Contact: 
Bernie Brownson, 303-371-8182. 

17—Radio Club of America, Communications Symposium, 86th Anni- 
yersary Dinner and Awards Presentation, New York Athletic Club, 
New York, Contact: Ron Formella, 201-652-681 |, 


1996 


March 
23-25—Wireless 96, sponsored by the Cellular Telecommunications In- 
dustry Association, Dallas. Contact: 202-785-0081, 


April 
24-26—International Wireless Communications Expo/Spring, Las 
Vegas Convention Center, Las Vegas. Contact: 800-828-0420. 


June 
24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 
Center, Dallas, Contact: 202-326-7300. 


July 
11-13—Communications Expo/Show of the Americas, Miami. FL. 
Contact: 305-229-9992, 


September 
19-21—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association (PCIA), San Francisco, Con- 
tact: 800-326-8638. 
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At Microflect,w 


to cellular towers... 


We don’t just install, 


We do it all. 


Finding a company that integrates engineering 
design, fabrication, installation and after-sales 
service makes sense. With Microflect’as a partner 
in your project from start to finish, you benefit from 
our unique, insider’s view and experience. We 
respond quickly and effectively, and, when needed, 
provide follow-up support via phone or on-site: 


Serving the Cellular Industry - 

From Concept to Reality 

While others may farm out a significant portion of 
your project, Microflect does it all — in house. Our 
engineers take an innovative approach to design chal- 
lenges, and consistently provide the quality, value and 
performance our clients have come to expect from 
Microflect. Our expert fabrication and on-site installa- 
tion professionals do the same. So whatever your 
needs, we're with you, every step of the way. 


After-Sales Service That Endures 
Microflect's reputation for after-sales service wouldn't 
be possible without the highly qualified, dedicated 
individuals who are always just a phone call'away. 
It's been said that our service never stops. And it’s 
true. Our commitment to you endures, just as our 
products do. Because Microflect’s cellular towers are — 
all bom under one roof, we take great pride in each 
installation, and in each and every component. That 
pride shows with every call our company receives, 
with every design challenge we meet, and with every 
cellular tower installation that bears the Microflect 
name. 


Put us to work for you. 


Put our proven, integrated approach for cellular com- 
munications to work for you. At Microflect, we truly do 
it all. All under one roof. And just a phone call away. 


(erorect 


Serving the Communications Industry since 1956. 


Call today for your Cellular Tower solutions. 


1-800-547-2151 


Ask for extension 870 


FAX (503) 363-4613 


3575 25th St. SE * Salem, OR 97302-1190 
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echnically speaking 


How attenuator pads improve impedance matching 


By Harold Kinley, C.E.T. 


Unless special precautions are taken, 
impedance discontinuities can cause se- 
vere reflections that can adversely affect 
a test procedure and circuit operation. 
Although an attenuator pad injects loss 
into the system, the loss usually can be 
overcome. Loss caused by the pad is a 
small tradeoff for the great improvement 
in impedance smoothing it provides. In 
fact, the word “pad” describes the job the 
attenuator performs—it provides padding 
at a point in a system or chain where 
abrupt changes in impedance would oth- 
erwise cause a severe reflection. 

An analogy is the job performed by the 
shock absorber on your car. Without it, 
you would feel every littke bump in the 
road, but with it even the big bumps are 
reduced to minor ones. 


How it works 

Figure | below shows a signal genera- 
lor connected to a receiver. It is important 
for the signal generator to see a proper 
(502) impedance at its output port. If the 
load (receiver) presents an impedance 
other than 502 to the generator, the valid- 
ity of any test procedure might be im- 
paired by reflections on the line. The in- 
terconnecting transmission line would 
become resonant, and the impedance pre- 
sented to the signal generator would be a 
complex impedance with inductive or 
capacitive reactance, depending on the 
length of the transmission line. In Figure 
1, the receiver represents a complex im- 


pedance of 30. + j40 ohms. 


Z=30 + 400 
Z= 50/53.1° 
VSWR = 3.0:1 


SIGNAL 
GENERATOR 


Figure 1. The receiver input presents a complex 
impedance of (30 + /40) chms to the signal 
generator. This causes an SWR of 3:1. The com- 
plex impedance is also shown in polar form as 
500, at an angle of 53.1°. 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission. Spartanburg, SC. He is the 
author of Standard Radio Communications 
Manual: With Instrumentation and Testing Tech- 
niques, Prentice-Hall. 1985, He is a member of 
the Radio Club of America. 


In Figure 2 below the impedance at the 
foad end (point E) is complex. That is, it 
consists of a reactance and a resistance as 


shown. The complex impedance is repre- 
sented by the expression 30 + /40 ohms. 
(continued on page 46) 


LOAD 


z= + On 


-woL a0 


1590+ pa 


170 
7+pa 


7/o 


VSWR = 3:1 


GENERATOR 


z=90/53.1° 1 
VSWR = 3:1 


3% - fon 
30 > 0 /-53.1° 2 150/02 30 
VSWR = 3:1 


c D 


VSWR = 3:1 


Figure 2. This expands upon the setup in Figure 1. Here, the signal generator is connected to the 
receiver input via a lossless transmission line that is one-half wavelength (4/2) long. The VSWR Is 
the same at all points along the transmission fine. However, the impedance will vary along the line 
and will repeat every half-wavelength (A/2). At two points (\/8 and 3)/8) the impedance is purely 
resistive. However, the pure resistance is still such that the VSWR is still 3:1. This assumes a 500. 
transmission line and 500 system impedance. 


x, 


. 
12.4 


Z= (48.7 + 12.4) 0 


2 = 50.3/14.3° 
48'7 VSWR = 1.2971 


Figure 3. This illustrates through evolution how a 6dB pad transforms the output impedance to the 
impedance that is “seen” at the pad input. The output impedance, (30 + /40) ohms, would cause 
a VSWR of 3:1. However, looking at the input to the pad, the generator or source would see an 
impedance of 48.7 + j12.4 ohms for a VSWR of 1.29;1. 


Mobile Radio Technology June 1995 


Performance 

| heard 
we round the 
ne world. 


ee sau 


me 


Perfecting the quality of mobile communications is not 
a sideline at Centurion. It is a commitment that has earned 
the trust of countless customers around the globe. 
Durability. Mechanical integrity. A measurable standard 
of quality. These are just a few reasons why more people 
every day choose to communicate with Centurion 
antennas, batteries and battery packs. They perform as 
promised. 

Competitive pricing. Timely deliveries. Engineering 
support. More reasons why Centurion is the talk of the 
industry, worldwide. 

As communications technology continues to evolve, 
rest assured Centurion will be in the forefront, providing 
world class products for a global marketplace. 

For the name of the Centurion distributor nearest you, 
call (800)-228-4563. 


eat 


t ~y % ey 
ie. Beets : 


i 
ets 
pA 


P.O. Box 82846 
Lincoln, Nebraska 68501 
(800)-228-4563/(402) 467-4491 
FAX (800) 848-3825/(402) 467-4528 
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Data analysis aids setup 
of Flex paging channels 


Efficient Flex paging data analysis and channel management requires an 
ability to view captured data, to log files to a disk and to view multiple, 


HP8920A 


RF MEASUREMENTS - : 
Accurate frequency aumcmnen 
Cairier and deviation 

Spectrum: analysis ~~ 
Received signal reagtt 
Nearby interference 


SIGNAL PERFORMANCE 


Coverage testing. . 


Figure 1. A standard method for testing a paging system before customer loading consists of an 
RF sanity check and coverage testing using pagers. There are weaknesses with this approach 
when it is applied to the deployment of Flex. 


RF MEASUREMENTS 

} Accurate frequency measurements 
Carrier and deviation 

! Spectrum analysis 
Received signal strength 
Nearby interference 


DEMODULATED SIGNAL ANALYSIS 

! Listen to the demodulated signal 

! View the demodulated signal on an oscilloscope 

! Bit error rate 

! Codeword error rate : 

* Error rate mapping with GPS 

! Detailed error display 

# Signal to noise or sina 

# Bit cell distortlion—simulcast alignment errors, 
jitter 


! Avallable now _ 
* Under development 
# Under investigation 


MODIFIED | 
FLEX 
__PAGER 


SES 
— =| HP8920A fy 


SIGNAL: PERFORMANCE AS. SEEN 
BY THE PAGER 

1 Signa!’ analysis ‘with the actual: paging 
receiver 


PAGING FORMAT DECODING 

{ Capcode and message display (with filters) 
1 Batch construction display 

! Statistics, usage and efficiencies 

! Synchronous receive time errors 

! Phase or frame distributions 


——» ! Display logging to disk 


! Multiple real time displays 
! View all transmitted codewords 


CHANNEL MANAGEMENT 

! Channel.utilization—across all. formats and mix 

! Statistics, usage; and efficlency—across all formats 
and mix 

* Camputer-generated loading—answers all “What 
ifs?” 

* Auto test page generation and confirmation 

* Queue. time measurements 

# Call confirmation 


real-time displays simultaneously. 


By Steven M. Sandercock 
and Scott A. McFarland 


Adding Motorola’s Flex (flexible wide- 
area synchronous protocol) paging format 
to an existing paging channel, or install- 
ing Flex infrastructure on a new paging 
channel, presents a formidable technical 
challenge. 

The format represents a quantum leap in 
complexity. Traditional formats are asyn- 
chronous, 2-level frequency-shift keying 
(FSK), whereas Flex is fully synchronous 
and can operate at 4-level FSK. Transmis- 
sion data rates have also increased dramati- 
cally from a maximum of 2,400bps to 
6,400bps. Moreover, every system compo- 
nent has undergone, or is undergoing, radi- 
cal change to produce Flex high-speed 
paging data. Terminal equipment, link dis- 
tribution methods and equipment, trans- 
mitter controllers, exciters and pagers are 
each significantly different from their 
POCSAG predecessors, 

With multiple changes taking place in 
the system at the same time, technical 
managers must formulate a test-and- 
measurement strategy that goes well 
beyond transmitter adjustments and RF 
coverage testing. Fundamental simul- 
cast radio measurements, signal analy- 
sis and format-specific data decoding 


Figure 2. Much more information about Flex 
system operation can be gathered, analyzed 
and displayed with a modular, portable system 
consisting of a Signalpro paging data analyzer, 
a modified Motorola ProEncore or NEC Message 
Maker Exec Flex pager, a laptop or desktop per- 
sonal computer and an RF test set such as a 
Hewlett-Packard HP8920A. 


Sandercock is president, and McFarland is chief 
technical officer at Advanced Signal, Quincy, IL. 
Advanced Signal manufactures the Signalpro 
paging data analyzer described in the article. 
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[ 
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AIRCELL” 


TECHNOLOGY 


Exclusively 
From Trilogy... 


Proven performance with over 1.5 billion 
feet of Trilogy products installed worldwide. 


Tr logy's AirCell cables are the only hermetic- 
ally sealed, low-loss air-dielectric cables 
available today. No pressurization is 
required, for a maintenance free system. 


Trilogy AirCell semi-rigid products, costs far 
less than corrugated copper cables. Lighter 
weight means easier handling, and lower 
shipping costs. 


Ease of connectorization, with no soldering 
required, cable installation is simplified. 


Also Introducing: Trilogy AirCell radiating 


ae for Reed ee a as AIRC ELL” Family By 
uildings, subways and tunnels, etc. Trilogy 


All ArCell products are available in both 
NDIN Pere: I N 
502 and 75Q. SE G GHT SIGNAL 


irilogy Y 
COMMUNICATIONS INC, 
Call or write for additional information: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississipp! 39208 
(800) 874-5649, (601) 939-4461 # FAX (601) 939-6637 
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are necessary to construct and load high- 
speed paging channels. 


Standard testing method 

A standard method for testing a paging 
system before customer loading consists 
of an RF sanity check and coverage testing 
using pagers. (See Figure | on page 10.) 
The RF check involves measuring, and 
possibly setting. each transmitters carrier 
frequency. deviation and data polarity. 


This step is almost universally performed 
using an RF communications test set. 
Technicians then move to selected areas 
and, using the spectrum analyzer within 
the RF test set, verify the expected re- 
ceived signal strength and identify any 
significant in-band or adjacent-channel 
interference. Once the RF sanity check is 
completed, technicians armed with a hand- 
ful of pagers are dispatched to conduct 
coverage tests in selected areas. The idea 


A SIMPLE 
COMMUNICATION SYSTEM 
FOR HIGH NOISE AREAS 


NOISE-ATTENUATING 
HEADSET 


4igt qu i aoe Noise-Attenuating Headsets with 
Certified Noise Reduction Rating (NRR) of 24 dB. 


Over-The-Head or Behind-The-Head style for use 


with safety caps, helmets, etc. 


Boom-mounted or Throat microphones. 

Voice-Activated (VOX) or Push-To-Talk systems. 

Adapter Cords for over 300 Two-Way Radio models. 
For more information and a Free Demonstration, call or fax: 


Darrtel Chart coumn 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508)751-5800 
©1995 David Clark Company Inc. 


FAX: (508)753-5827 
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Five test measurements 


Paging system test measurements required 
for a successful transition to Flex include: 


O RF measurements 

O Signal performance 

O Signal analysis 

O Paging format decoding 
O Channel management 


of using pagers to provide real-life test 
results is fundamentally sound. The bot- 
tom line is that your customers use pagers, 
and pager performance ts critical. 

There are weaknesses with this approach 
when it is applied to the deployment of 
Flex. The accuracy of the RF measure- 
ments needed for Flex requires that the RF 
test set be locked to a known frequency 
standard, e.g., the Global Positioning Sys- 
tem (GPS). In addition, coverage testing 
with pagers assumes that the only system 
parameters in question are those that af- 
fect coverage. When adding Flex, remem- 


The biggest challenge in 
implementing Flex is 
how to locate and 
analyze simulcast 
misalignment. 


ber that most of the infrastructure is new 
or has been significantly upgraded, Cover- 
age testing with pagers does not provide 
sufficient information to ensure compli- 
ance with all of the different paging for- 
mat requirements, This type of coverage 
testing is also Ume-consuming and does 
not provide a precise measurement of the 
signal degradation in marginal perfor- 
mance areas. 


Simulcast misalignment 

The biggest challenge in implementing 
Flex is how to locate and analyze simul- 
cast misalignment. Consider that an in- 
crease in the paging data rate decreases the 
tolerable simulcast alignment error. In the 
simplest case. 2,400-baud data has an al- 
lowable alignment error of 104ysec (or 
one-fourth the time of a bit). The tolerable 
error for 3.200-baud data is 78sec. Si- 
mulcast system operators know that, in 
large systems, significant overlap areas 
can extend for miles. At a propagation 
rate Of 5.4sec per mile, the change from 
2,400-baud to 3,200-baud data results ina 
five-mile decrease in the diameter of the 


eos vers 


Pete Teiaiecons Frtmeies linin 


A low cost interconnect that can be used straight simplex or through any 
conventional or trunked repeater system. (Please see export nole below) 


When comparing, please note that features such as Electronic Voice 
Delay. 90 memory speed dialer, built in keypad, and programming 
display are standard 


A low cost interconnect for full or half duplex operation. Half duplex privacy 
mode is seloctabla. Has a built-in repeater maker. Speed dial capacity now 
increased to 90 numbers. 


LL 1] { {I ERCON iT 


| it ts LEA INTE 
Alow cost simplex interconnect which gives the mobile positive control Smart 


sampling places samples between words, so words ara never lost. VOX 
Enhanced or VOX Controlled sampling are user selectabie. 


An advanced interconnect for Base or Control Station applications. User 
selectable VOX Simplex, Enhanced Sampling Simplex or Hall Duplex 
operation. Also has a built-in repeater maker. Will operate through 
conventional or trunked repeaters, (Please see export note below). 


Options; 1/2 second Electronic Voice Delay, CTCSS operation, Dial 
click detection, Aux, telay, DTMF, CTCSS, 2 Tone or 5/6 Tone signalling 


L] | YN 
i | 


An interconnect for full or halt duplex operation, Half duplex privacy mode is 
selectable. Also has a bullt-in repeater maker. 


Options; CTCSS operation, Dial click detection, Aux. relay, DTMF, CTCSS, 
2 Tone or 5/6 Tone signalling 


5; L( l 
‘AutoRemote’ allows every phone on a KSU or PBX to double as a Radio 
Remote. Electronic Voice Delay is standard. Please note that the 6800 is 
not an interconnect! and can be used In any cily in the USA. 


Option: DTMF, CTCSS, 2 Tone and 5/6 Tone signalling, 


of Pritt vin 


The RT8 system is used to put ordinary tone or pulse telephonas into loca- 
lions where wire service is not available. 


EXPORT NOTE: Mode!s CS-900 and 9800 have export versions that can dial 
through second dial tones with long wait delays, has Dial Click to OTMF 
signalling, and recognize non USA busy signals and dial tones 


cal Ray Dashner a 
today for the complete story! 
In Canada: Cartel (800) 663-0070, Eastcom (800) 263-2323 
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TOLL FREE 
ORDERING AND 
TECH SUPPORT 

{The price of Z competition's patch 
goes up when you order and with each 


tech help call because they do not sup- 
port you with a toll free line), 


Bae BERARAB 


BUILT-IN 
PROGRAMMING 
DISPLAY AND 
KEYPAD 

Beware of patches that are pro- 
grammed with DTMF. There is no way 
to verify entries or review previous 


entries. No patch can be set up as 
quickly and easily as a CSI patch. 


EXCELLENT 
AUDIO 


Only high linearity op amps are used. 
Better audio quality simply does 
not exist! 


QUALITY / 


RELIABILITY 


For thirteen years CSI has earned an 
impeccable track record for patches 
that work and keep on working! 


PCL. ¢ DOC 
APPROVED 


Beware: Some patches offered for sale 
are not approved for connection to 
the PSTN! 


VALUE 


CSI brings you more patch per dollar 
than any competitor. 


FEATURES 


Many of our standard features are not 
available or optional in competing 
models. For example; 90 memory 
speed dialer, Redial, Five Click 
Autodial, CW ID and more. All features 
are user selectable and programmable. 


£SZ......:. Systems Inc. 


2259 Portola Rd. 
Ventura, CA 93003 
Phone (805) 642-7184 
Fax (805) 642-7271 


CSb as a registered trademark of Cupnest Sy stents Ine 


Hourly Usayelt Mictencic 


Last Dota: FLEX 6400 04/02/1995 10.16.71 ODD.OEODUON 
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610.48 
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1,662.46 
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136.27 


Utilization 


1,417.37 
503 41 
7,255 
1,356 
5.893 


1.967 35 


Non Page {. 
243.29 J 


Utilization | 


1,119.38 
431.59 
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a 350.63 
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1.010.75 
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742 Non Page |: 
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Utitiention 
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96.077 
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16.345 91 
4.737 07 


MCS-100 SERIES 


The Gamber-Johnson MCS-100 Series is an economical alternative 
to consoles for mounting voice and data communications equipment 
in your Caprice or Crown Victoria. 


Our base is one piece, made of 3/16” electrostatically powdercoated 
steel. For safety, all edges are milled and corners rounded, Our 
design allows installation in minutes without 
drilling or modifying the vehicle. Our radio 
brackets are universal and simple to 
install and adjust. The 22 1/2” mounting 
surface gives you room for up to six sets of 
radio brackets, or a combination of brackets 
and a Gamber-Johnson MCS Series MDT or 
Laptop/Notebook mount. We even offer an 
adjustable armrest to assure an 
ergonomically correct work station. 


The simplicity and strength of our design 
provides a margin of safety unsurpassed in the industry, and ease 
of installation which saves you time and money. Of course, the 
MCS-100 system is air bag friendly when properly installed, and, if 
desired, may be upgraded to an enclosed console protecting your 
initial investment years into the future. 


Partial > 
accessory 
sampling 
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omme CALL 1-800-GJ-MOUNT 1-800-456-6868 
o FAX 1-800-WE-HELPP 1-800-934-3577 


Semeer-cdOormsom 


Service & Solutions 
801 Francis Street, Stevens Point, Wisconsin 54481 


Photo 1. The hourly usage and efficiencies dis- 
play provides detailed, real-time information 
about batching efficiency. 


acceptable overlap area. This problem is 
accentuated when transmitters of differing 
tower heights, and effective radiated power 
(ERP) levels are used within the system, 
Keep in mind that the signal strength in 
this scenario does not change when the 
data rate increases. 

It seems impractical to repeat coverage 
tests indefinitely until the new coverage 
boundaries are determined. How can an 
operator quickly locate and identify these 
areas? 


Comprehensive signal analysis 

Contrast the system information avail- 
able using the standard method with that 
depicted in Figure 2 on page 10. This 
modular and portable system consists of a 
signal analyzer, a modified Motorola 
ProEncore or NEC Message Maker Exec 
Flex pager, a laptop or desktop personal 
computer and an RF test set such as a 
Hewlett-Packard HP8920A. The measure- 
ment areas are focused into five categories 
required for a successful transition to Flex. 

(1) RF measurements can be obtained 


For information now 


WHY GAMBLE WITH SPEECH SECURITY? 


TVS-2/Mic-Coder 


Tactical Rolling Code Voice 
Scrambling Microphone 
y Compatible with TVS-2 
scramblers 
Durable microphone 
with backlit keypad 
y LEDs: scramble 
mode light, call light, 
& transmit light 


ocation 8 
ruct & Trang 


g of lost oF stolen a? 
Requires US. State Departmen 
License for export 


To Order Call Toll Free: 1-800-MIDIAN’S 


Telephone: (602) 884-7981 
FAX: (602) 884-0422 World Leader in Innovative Communications Technology 
MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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cushcrafi/Signals 


Exposed aly 
Dipoles © 


¢ Broadband 
Mountain Toppers 


© UHF 
© VHF 


© Available in 


Circle (14) on Fast Fact Card 


16 Mobile Radio Technology — June 1995 


170,030 


Photo 2. The channel metrics display shows calls per second, codewords per second, hourly use 
and efficiency for ‘before’ and ‘after’ comparisons of implementing Flex. 


from the RF test set when driven by a 
precision 1|OMHz frequency reference. The 
IOMHz reference can be obtained from a 
signal analyzer locked to GPS or possibly 
from the transmitter controller when the 
(est setup is used at a transmitter site. 

(2) Signal performance can be analyzed 
by using a modified pager to provide audio 
to the paging data analyzer. 

(3) Signal analysis is greatly expanded 
by the paging data analyzer, which in- 
cludes bit error rate (BER) and codeword 
error rate (CWER) analysis. 

4) Paging format decoding for 
POCSAG and Flex is performed by the 
paging data analyzer. A high-speed digital 
signal processor (DSP) within the paging 
data analyzer pertorms all the demodulated 
signal analysis. The DSP accepts dce- 
coupled audio from one of several sources: 
the receiver within an actual ProEncore or 
Message Maker Exec pager, a modified 
scanner or an RF test set. 

(5) Channel management information 
such as average numeric and alphanumeric 
message length, batch efficiency and chan- 
nel use is provided by the paging data ana- 
lyzer and PC console. 


Accurate measurements 
As mentioned earlier, adding Flex can 


present a significant challenge. The suc- 
cesslul carrier maximizes technician pro- 
ductivity by rapidly identifying areas 
where the simulcast error exceeds toler- 
able limits. This identification requires 
analysis and measurement of the demodu- 
lated audio signal. Signal analysis allows 
the operator to quantify errors received in 
the transmission. The paging data analyzer 
calculates BER and CWER using the pag- 
ing format's forward error-correction pro- 
tocol. This calculation provides the system 
operator with the most accurate measure 
of successful paging. 

A few modifications transform a 
ProEncore or Message Maker Exec pager 
into a receiver for the signal analyzer. The 
modified receiver allows the Flex pager 
to pass demodulated audio, regardless of 
the paging format, to the analyzer. To- 
gether they form a powerful and portable 
signal analysis system, Light-eimitting 
diodes (LEDs) on the front of the paging 
data analyzer indicate bit errors and code 
word errors, providing a highly mobile 
and console-free operating mode. 


Testing the system 

The first task is to find areas with con- 
sistent codeword errors. The console and a 
communication test set should be taken to 
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Photo 3. Capcode and message data show actual paging activity and help to diagnose possible 


system problems. 


THERE 


Superior mechanical durability... greater transmit range... more efficient 


ARE MANY 


RF designs... toll-free service and order-entry hotlines... best warranty in 
the business... fast turnaround on special orders... we listen to your 


input and act... satisfaction always guaranteed... 


TO LARSEN. 


INCLUDING PUTTING 
YOUR OLD ANTENNAS 
TO BETTER USE. 


Read between the lines and you'll begin to see why Larsen antennas are the best in 


the business. And why we’re the clear choice for dealers and users worldwide. Now that (( A) La rfsen 


you’ve got the itch to switch, scratch it by calling 800-426-1656. Fax: 360-944-7556. The Clear Choice" 
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If tuning 

your cell site 

is considered 
Nnazardous duty, 
we have a 
drop-in solution. 


© 1995 Radio Frequency Systems, Inc. 


It's a dark and stormy night in a tough part of 
town and your technician’s wondering 
whether it’s safe to get out of his van. 


Too bad. If that cell site had a Celwave 
Remote-Tune Combiner, he wouldn’t have to 
go anywhere near it. 


Whenever your system channel plan requires 
reassigning, our combiner automatically 
detects and follows the transmitter change. 
Your site is back in service instantly. Without 
the expense and risk of time consuming 
technician travel. 


You can even use it to accommodate 
changing traffic patterns any time of day by 
remotely controlling the dynamic reallocation 
of frequencies. 


Celwave’s Remote-Tune Combiner comes in 
a compact, extremely efficient package. It 
won't drift when power is applied or when the 
temperature changes because our proprietary 
temperature compensation system doesn't 
overwork the tuning mechanism by relying on 
it for power. 


It's the drop-in, hands off solution that keeps 
your field people and your cell site from 
dropping out. For more information, call the 
world’s leading producer of cellular combiners 
at 1-800-CELWAVE. 


CELWAVE' 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


2 Ryan Road 
Marlboro, NJ 07746-1899 
(908) 462-1880 
Fax (908) 462-6919 
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PLEX 6400 03/15/1995 16:08:53 9$1°24'40.3"w 39°56'16.6"N 
Cycle: 8 Frame: 12 BSC: 2 Sync Rx Error(ps): 62 
sjPhase® 1 2 3 4 
Block#00 banaaaasea basaaaaa baananaa banana 
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VYVVVVVV V¥VVVYVY VYVVVYY vevvv 
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Stot 2 (931.XXXxX} - Detailed Channel Error 


Batch:012 CW:011 OOBSC77P 
POCSAG 2400 03/31/1995 15; 
Batch:008 cW:011 A471D61A 
Batch:008 cW:013 GO7DOECA 


POCSAG $12 03/31/1995 15: 


02400000 
08:26 0°0'0.0"E 0°O"0,0"N 
FPFFPFFP 
04000100 


08:33 0°O'0.0"E 0°O'0.0"N 


|Block #06 
|Block#07 
‘|Block#0e 
}BLock#09 
‘|Block#10 


[No Errors] 


‘|POCSAG 2400 03/31/1995 15:08:35 0°0'0.0"F 0°0'O.0"N 


{No Errors] 


Photos 5 and 6. The batch construction and detailed channel error displays help to determine the effectiveness of the encoder controlling a paging 


channel, 


those areas for in-depth troubleshooting. 
Technicians can then re-evaluate transmis- 
sion errors after deactivating one or more 
of the surrounding transmitters. Identify- 
ing the location and cause of unacceptable 
error rates is required information to make 
informed decisions concerning additional 
transmitters, antenna heights and power 
levels. 

Paging format decoding (paging data 
analysis) is as important to your overall 


understanding of a high-speed signaling 
system as signal analysis. Decoding helps 
to identify pager or encoder problems as 
new systems are loaded or as new services 
are brought on line. 

The hourly usage and effictencies dis- 
play on the paging data analyzer provides 
detailed, real-time information about the 
batching efficiency of a particular paging 
format and rate, or the overall use of a 
paging channel, (See Photo I on page 14.) 


Total pages, number of alpha and numeric 
pages, and average length of alpha and 
numeric pages are provided, 

Calls/sec and codewords/sec, along with 
the hourly usage and efficiencies display, 
characterizes the subscriber mix and can 
be viewed under the channel metrics dis- 
play. (See Photo 2 on page 16.) This infor- 
mation can be entered into the closed-loop 
test program, allowing the carrier to better 
determine the “before” and “after” effects 


workstations. 
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tilities, airlines, rail- 
i ee public-safety, 
military and = other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems, DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP’s) at 
every line and worksta- 
tion, Its distributed 


architecture ensures instant responses, even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 
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DSPatch— THE WORLD’S Most ADVANCED 


FEATURES INCLUDE: 


¢ User configurable screens 

# Conventional or trunked radio 
@ ANI with call queue 

@ Multi-format paging 

# Simultaneous conferences 

# Many more 

DSPatch32, a 32-port system.is 


available for smaller applications. 


Call, fax or write for 
additional information or 
a budgetary proposal. 


Avtec 


4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 

FAX: (803) 892-3715 


Proven Performance. 
Increased Versatility. 


We've made the "BEST" 
even "BETTER!" 


By adding Scanning software and 
multi-channel capability to the 
SP-2000 Series Hand Portables — 
We've made the Series better 
than ever! 


A variety of programmable Scan 
modes enable the radio's operation 
to be "customized" to the user's 
requirements — resulting in more 
effective two-way communications. 


Choice of 4 or 16 channel versions 
provide additional versatility to any 
size operation! 


Communicate "Better" today 
with the Scanning SP-2000! 


maxen 


A World of Communications 


1-800-821-7848, Ext. 606 or 611 
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Photo 6. The Flex synchronous receive error display tracks whether the new infrastructure is 
producing {and mixing) POCSAG and Flex data according to the defined protocol timing standard. 


of implementing Flex. Understanding how 
a system will be affected by adding Flex 
allows the transition to be managed better. 

Capcode and message data are used to 
show actual paging activity. (See Photo 3 
on page 16.) Used in conjunction with fil- 
tering options, they also provide a tool to 


diagnose possible system problems. 
Phase and slot distributions are viewed 
under the call count display. The informa- 
tion is used to convey the spread of pager 
addresses over the range of slots, phases, 
groups or preambles (depending on the 
format). This information is particularly 


...Remote control, of upto 16 channels - 
Radius M200, GM300 & Maxtrac 300 series radios 


The CPI model MCR210 remote and MCR series interface panel will allow you 
to remote control Radius or Maxtrac radios, upto sixteen channels, over any two 
wire voice grade circuit. 

The MCR210 remote control system provides LED displays for remote channel 
indication, channel up and down buttons, PTT indicator, on-hook PTT capability, 
monitor button and indicator, intercom capability between parallel remotes and the 
radio, scan control button and indicator for those radios so equipped and speaker 
volume control. 


Features 

* Simple installation - No soldering. cutting or crimping. 
* Provides remote channel indication, 

* Does not require B308 option 

» Remote transmissions heard over radio speaker. 

* Radio transmissions monitored on remote speaker 

» Uses any two wire voice grade circutt 


1186 Commerce Drive + Richardson. TX 75081 
(214) 437-5320 + FAX (214) 437-5360 + (800) 869-9128 
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helpful with respect to implementing Flex 
on existing paging channels. 

Batch construction and detailed channel 
error provide detailed, real-time informa- 
tion about each paging format and can 
provide information to determine the ef- 
fectiveness of the encoder controlling a 
paging channel. (See Photos 4 and 5 on 
page 20.) 

The Flex synchronous receive error dis- 
play tracks whether the new infrastructure 
is producing (and mixing) POCSAG and 
Flex data according to the defined proto- 
col timing standard. (See Photo 6 to the 
left.) 


Channel management 

Once the paging system is fine-tuned, 
you will need to manage channel loading 
to provide the most efficient system pos- 
sible, The fundamental reason for adding 
Flex to an existing channel or constructing 
a new channel is to increase channel ca- 
pacity and subscriber throughput. The pag- 
ing data analyzer provides a complete set 
of channel management tools. Particularly 
useful are the hourly usage and efficien- 
cies, calls/sec and codewords/sec, and 
phase and slot distribution information. 

Also required is a closed-loop system 
test that provides a Telocator Network 
Paging Protocol (TNPP) load generation 
program, which allows you to generate pe- 
riodic test pages and to conduct queue time 
studies. In addition, the program can load 
a full channel, and you can conduct in- 
house testing of paging encoders prior to 
purchasing a new product, or you can test 
and validate a new encoder software re- 
lease prior to implementation in a live 
system. You also have the ability to devise 
“what if” scenarios to determine new sys- 
tem requirements or the cost-effectiveness 
in changing from a particular paging for- 
mat and rate to a higher-speed format. 

Three key elements affect efficient pag- 
ing data analysis and channel management. 
First is the ability to view captured data on 
a PC via a scrollback buffer. Second is the 
ability to log files to a disk to provide a 
detailed, historical record of paging channel 
activity. Third is the capability of viewing 
multiple, real-time displays simultaneously. 
Each of these elements is present in the 
paging data analyzer. 

Carriers will find it necessary to have a 
comprehensive signal analysis and chan- 
nel management tool as Flex channels are 
constructed and loaded. Using a paging 
data analyzer in conjunction with an exist- 
ing RF test set and a modified pager pro- 
vides the complete solution for conducting 
RF measurements, signal analysis and pag- 
ing format decoding. 

Rt 


The Fastest, Most Powerful Spectrum Analyzer 
In Any Radio Test Set. 


The New STABILOCK® 4032 Universal Analog/Digital Communication Test Set. 


“Ref. Level = +10 dim 10 dB/Diw C-FREQ.> 


When our customers speak, we listen! You told us you needed ‘igs 


a better spectrum analyzer in our STABILOCK basestation tester, 
so we added the fastest, most powerful spectrum analyzer 
available in any test set. Now, you have all the features you need 


to make the STABILOCK your test platform for the future: 
LH Ultra fast sweep-FFT analyzer 

O 1dB resolution 

[J Graphic screens 

AUTORUN with zoom feature 


O 2.3 gigahertz frequency option (PCS compatible) 
O TDMA, CDMA, GSM, NAMPS, DECT, JDC 


Call 1-800-392-8100 today for more information. 


$14032 STABILOCK ® 


UNIVERSAL ANALOG/ONGITAL COMMUNICATION TEST SET 
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Wavetek Corporation Wavetek S.A. Wavetek Corporation 
128 Wheeler Road Batiment Z.T. 51 Goldhill Plaza, #14-04/05 
Burlington, MA 01803 B-P. 620-06 SGP Singapore 1130 
Phone- 800-392-8100 50 Av. Jean Jaures Phone- 65 356 2522 
617-229-7585 F - 92142 Montrouge Cedex. France Fax- 65 356 2553 

Fax- 617-273-5943 Phone- 33 1 47 466700 

Fax- 33 1 47 466727 

Tele- 631 468 
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If you already own a STABILOCK 4031, ask about our upgrade! 
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Andrew Innovation... 


At thousands of sites in hundreds of locations around the world, you'll find Andrew 


innovation everywhere. That's because Andrew offers everything you need to build the highest 


quality transmission line system. 


In addition to HELIAX" coaxial cable, Andrew also offers a complete line of connectors, 
cable assemblies and accessories. Each is designed and tested to reduce intermodulation (IM) 
and optimize the mechanical and electrical performance of your entire transmission line system, 
top to bottom, inside and out. dadrew Ianovation... Put It to Work for You. 


CONNECT IT 


Andrew offers a wide variety of connector 
configurations and interface types 
including 7/16 DIN, 

4.1/9.5 DIN and 

Type N connectors 

to accommodate any 

installation. Popular 

new designs feature 
fewer component 
parts providing faster, 
easier attachment 
and lower levels of 
intermodulation. 
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PROTECT [T 


Andrew surge protectors, grounding kits 
and related components provide you the 
highest level of lightning protection avail- 
able on the market today. ARRESTOR 
PLUS™ Premium Surge 
Protectors incorporate 
advanced lightning 
protection into the 
high quality design 
of a HELIAX® con- 
nector providing a 
single, integrated, 
high performance, 
low IM compo- 
nent. Arrestor Plus 
eliminates separate 
components within ™ 

your system and provides true multi strike 
capability delivering a cost effective, reliable, 
easy to install, no maintenance product. 
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SECURE IT 


Transmission line installation is fast and 
easy with hangers designed gxclusively 
for HELIAX® cable. Hang@r Blox™ 
Coaxial Cable Hangers make’ the most 
efficient use of available space by 
arranging cable into compact, orderly 
units. Fast installation of multiple runs of 
coaxial cable is performed by using stan- 
dard tools. These versatile cable hangers 
are durable and stackable providing all 
climate integrity and clean appearance. 
Snap-in and butterfly cable hangers and 
hardware are also available to facilitate 
cable installation in any application 
in seconds. 


Andrew Corporation 
10500 W. 153rd Street 


if Teraws - at 


WEATHERPROOF IT 


a your installation with 
a chaice of weatherproofing kits 
from Andrew. 3M™ Cold Shrink™ 
Weatherproofing Kits are the easy 
way to seal connectors from the 
environment in seconds eliminating 
the need for time consuming, 
frustrating tapes and mastics. Cold 
Shrink provides a long lasting, 


secure moisture barrier for ia 


cable connections and 
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jumper-to-antenna con- 
nections with Type N 
or 7/16 DIN con- 
nectors. 
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To learn more about Andrew Innovation, 
Call our Customer Support Center at 
/ 1-800-255-1479 Ext 29, or fax us at 
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Coverage proof of performance: 
Hocus-pocus or real-world? 


Part 2—All elements, from the initial needs assessment through procurement 
to implementation and final testing, must effectively integrate. Consider 
using assistance from professionals who have been through the process. 


By Robert T. Forrest, P.E. 


Grade of service, availability and service 
area are three specifications that have a lot 
to do with satisfactory radio communica- 
tions and coverage proof of performance. 

& Grade of service — In voice commu- 
nications, the ultimate goal is the under- 
standability (as opposed to the more sub- 
jective quality) of the voice message. For 
analog systems, circuit merit as shown in 
Table | below is a good measure of under- 
standability. The table defines typical ana- 
log signal levels needed in a low-noise 
area, The design target minimum is gener- 
ally CM-3, or minimum commercial. For 
digital voice systems, the signal levels may 
differ. In general, a system designed to 
provide adequate analog operation will 
perform equally well and sometimes bet- 
ter under a digital configuration. 

A typical grade of service specification 
might read: 

“Median 0.5uV signal at the receiver 
antenna terminals.” 

& Availability — Do not let the statis- 
tics game get to you. You can pay dearly 


Table 1—Grade of service—circuit merit figure, 


CIRCUIT TYPICAL 
MERIT SIGNAL. 
FIGURE LEVEL 


GRADE OF 
CIRCUIT : 
PERFORMANCE 


1 Unusable. Presence 
of speech barely 
discernible. 


Readable with 
difficulty. Requires 
frequent repetiton. 
(Non-commercial) 


Readable with only 

a few syllables 

missing. Requires 
occasional 

repetition. (Commercial) 


for overspecified availability. It is hard to 
tell the difference between 95% and 90% 
availability anywhere but in your pocket- 
book. You could pay a 20% to 40% pre- 
mium in added sites, higher towers and 
other equipment to increase availability 
from 90% to 95%. 

Many new-system coverage complaints 
are perceived problems: They reflect a 
situation where a user had coverage at a 
particular location in the previous system, 
yet no longer has it. No matter that the 
new system got rid of 10 dead spots, the 
one new dead spot is uppermost in the 
user’s mind. 

An availability of 90% is normally ad- 
equate for most utility and industrial serv- 
ice areas, and this criterion has withstood 
the test of time. The 95% target is used for 
public safety and is tough to hit. If you 
were tO measure your current system, you 
would probably find that its coverage is 
much less than 95% or even 90%. 

Remember that a key characteristic of a 
trunked system is that the user does not 
hear most of the ongoing radio traffic, so 
the user often cannot tell when the unit is 
traveling out of range. Because of this 


TYPICAL: 
RECEIVER — 
QUIETING ~ 


VOICE FREQUENCY 
SIGNAL-TO-NOISE 
RATIO 


0 to 6dB 
<0.22pV 


Below 8dB 


8 to 16dB 140B 


0.35.V 


14 to 22dB 


characteristic, a change to a trunked sys- 
tem with the same percentage availability 
as the conventional system it replaces 
probably will be perceived by users as a 
decrease in coverage. 

A typical availability specification 
might read: 

“90% of the randomly selected locations 
within the required service area.” 

pm Service area — Define service area 
by describing where you need to talk regu- 
larly. You may want to specify different 
conditions associated with different ser- 
vice areas. Figure | on page 28 shows how 
a major eastern city might specify “inside 
building coverage.” One building penetra- 
tion condition is specified for the area 
within the city limits, a stronger condition 
for the urban area, and a very strong con- 
dition for the downtown area. 

If you want specific important areas 
covered, such as a division headquarters, a 
hospital or a theme park, each must be 
identified in the specification. 

A typical service area specification 
might read: 

“Outside buildings to a contour three 
miles beyond the city limits; inside resi- 
dential buildings (3dB) within the city lim- 
its; inside moderate (8dB) buildings and 
heavy (15dB) buildings within the areas 
shown on the attached map.” 


Simulcast access considerations 

A simulcast trunked radio system is 
perfectly capable of providing a block- 
buster signal to a mobile radio but still 
denying il access to the system. Because 
the user perceives this condition as simply 
a “dead spot,” it is up to you to ensure that 
the vendor incorporates access guarantees 
and access testing into its plan. 

Access problems in high-signal areas 


Forrest is vice president of the Communications 
Technology Associates division of Hayes, Seay, 
Mattern & Mattern, Lynchburg, VA. 


June 1995 


FR SYSTEMS COM-120B, 
LIGHTNING FAST PERFORMANCE! 
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If you have been unsatisfied with the screen update rate 
and keyboard response time of digital service monitors, try the 
new COM-120B. The microprocessor and firmware are designed 
to provide maximum speed for update of operational screens 
and keyboard inputs, As a result, both spectrum analyzer and 
oscilloscope displays appear near real-time and keystroke buffering 
is virtually eliminated. 

In addition, the COM-120B now offers a long list of standard 
features which allows you to perform most RF communications 
measurements with ease. Some of those features include: 

RF generator with CTCSS, 2-tone, DTMF and DCS signaling 
1 kHz and variable frequency audio modulation sources 

2 eV receiver 

Bar graph and digital meter presentation 

Digitized oscilloscope 

Digitized full scan spectrum analyzer with split screen mode 
PCMCIA Type II memory card 


For more demanding test requirements, COM-120B has an 
extensive list of options which allow you to customize the 
instrument to your specific needs. Additional options include: 
* Analog and digital signaling including POCSAG 
* Tracking generator and return loss bridge 


* CLEARCHANNEL LTR® trunking 
* EDACS" trunking 
* Applications software including EasyCom-FMe, EasySweepo 
and EasyScane 
If you'll be making a buying decision about a new service 
monitor or just want to see what lightning fast performance is all 
about, contact IFR Systems to schedule a demonstration of the 
new COM-120B. We believe you'll agree with us when we say the 
COM-120B is one of the most cost effective service monitors on 
the market today. 


1-800-835-2352 


IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8999/ U.S.A. 
316-522-4981 / FAX 316-522-1360 


CLEARCHANNEL LTR" is a registered trademark of EF JOHNSON CO. EDACS is a regiered trademark of Encsson GE Mobile Communicanons Inc. © FasyCom-FM, EasySweep and EasrScan are copmnghted by IFR Systems, [nc 
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generally are caused by asym- 
= metrical signal delays that ex- 
95% WITH MEDIUM (8d8) BUILDINGS ceed a half-bit in duration. They 

INSIDE BELTWAY mostly occur in areas where sig- 
nal levels from two sites are 
fairly close to one another. Ac- 
cess can be a problem even 
where signal levels differ by 
10dB to 15dB. The vendor has 
control over the phase differ- 
ences at any location. Improving 
the situation at one location 
probably will make it worse at 
t0 another, The design is therefore 


: Sy ~ Z WED < . 
x ay ge. Kid =. : a compromise. 
OT I oR . 
\ LSE 3 : ; 6 Access problems result from 


SLPS 

Be a complex interaction of signal 
level, multipath fading, antenna 
directivity, distance from each 
transmitter, delay inserted into 
the signal path, data rate and the 
radio. firmware. 

Because an access problem 
appears to the user to be similar 
to a dead spot caused by weak 
signal, I typically incorporate ac- 
Figure 1. Detine service area by describing where you need to talk regularly. You may want to specify different CeSS guarantees as part of the 
conditions associated with different service areas. For example, a major eastern city might specify “inside coverage guarantee. If I am look- 


building coverage.” One building penetration condition is specified for the area within the city limits, a ing for 90% availability, I would 
stronger condition for the urban area, and a very strong condition for the downtown area. = ‘ 
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state that either signal level or 


WE HAVE 
THE LARGEST 
INVENTORY 


Tired of hearing "|’m sorry, we 
don't seem to have it in stock 
right now... 


You'll profit from our 
experience in Service 
Information Management 


We've got the business and 
the software experience to 
streamline service/repair 
operations. Our product, 
SarvicePlus, integrates and 
manages all administrative 

and decision support | 
processes throughout the 


service cycle. Hottest Price/ important it is to maintain 


From a single point of entry : j 
(Logbook), you can access Performance continues radio 


accurate customer data, in its class! communications 
equipment history, technicians, 


suppliers, service contracts, at its best !!! 
inventory and dispatch. This 
modular system uses look-up LOTS & LOTS 


tables and pre-set defaults to Buys you a 


Servicer lus” 


Service Information System 


make Work Order data entry . 
and information retrieval fast een edie of everything you need IH! 
re pen: SP Manage, Logbook, Call us... and avoid the 
ervicePlus modules include: inventory Control and uy? 0 . ; 
« SP Manager Service Contracts. I’m sorry.." routine! Over 3000 different products 


* Logbook (Work to choose from more 


Orders/Invoicing) r > 
* Inventory Control Gay 
¢ Service Contracts — 

* Dispatch 
* Purchase Orders ServiceWare 
* ACCPAC Plus™, Great Corporation 


Plains™ or SBT™ Accounting TCM) ByabKeL 
Interface Fax: (613) §21-5595 


than 200 manufacturers !!! 


Ee CIIWE SK FOR Your 
EL PASO COMMUNICATION FREE CATALOG 


SYSTEMS, INC. 


1630 PAISANO DR. 
(915) 533-5119 FAX (915) 542-4701 U.S. Free Fax 


EL PASO, TX., 79901 U.S.A. 1(800) 524-6564 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%4"H x 7%"W x 9% "D) or the SL-11R (2% "H x 7"W x 94D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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denial of access will count as a failed test 
point. 


Coverage guarantee 

You should require that the vendor pro- 
vide as part of its proposal: 

C) A written guarantee to provide cover- 
age to the level you specify, specifically 
addressing each of the three elements. 

O The general procedures that will be 
used to test coverage, including the method 


of reducing data to a usable form. 

QO Maps confirming the contours within 
which the vendor predicts coverage. 

O A general discussion of the process 
and the model used in predicting coverage. 

The vendor should identify any areas 
within which it takes exception to the 
coverage specifications, describing the 
level to which coverage will be provided 
in those areas. 

Finally, any contract with your vendor 


Caller ID. Get the goods on them. 


ui Severe tenis 


should explicitly include the coverage 
guarantee. Do not drop the ball at contract 
time. The vendor must be made fully 
aware that the system will be tested 
against its guarantees. 


Measurement process 

Be practical. You are going to pay for 
the measurements. Do not pay for infor- 
mation that is only of academic interest. 
Some points to consider: 

CO Make sure the measurement process 
fits the specification. A “shout and holler™ 
test will not prove the existence of a 0.5V 
signal. 

O Take an adequate sample size. You 
need at least 250 test points. 1 recommend 
no less than two points per square mile. 

OG The process should measure a ran- 
dom and evenly distributed sample across 


Make sure that you 
witness the test. Do not 
leave the fox to guard 

the henhouse. 


the service area. Ensure that there is no 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios, !|D-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


bias built into the test, such as the vendor 
wanting to test from interstate highways, 
but the owner wanting to test along river 
bottoms. 

O The process should be statistically 
repeatable. If 96.5% of the tests pass to- 
day. then about 96.5% of the tests should 
pass next Tuesday. There is no require- 
ment that the 3.5% of the failures be in the 
same places. 

O The procedure should be practical. 
Encourage the vendor to make a moving 
test using a vehicle. Simulate indoor tests 
by adding loss to the test results. Ensure that 
test samples are based on the median signal 
level rather than the mean or average. 

O Allow the vendor to use ils standard 
test facility. Most of these are computer- 
ized sampling devices with inherent loca- 
tion information, and they will do an ex- 
cellent job. 

O Make sure that, in your specification. 
the vendor is required to reduce the data 
and to display them in a usable form. This 
is the vendor's job. It will be time- 
consuming and lead to arguments if you 
do it. 


[ esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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BIG or SMALL 
We Have Ie All! 


se POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 
eVHF Low Band to 300 watts 


°VHF High Band (140-200 MHz) 
to 500 watts 


’ *UHF Low Band (400-550MHz) 
to 350 watts 
*UHF High Band (800-960MHz) 
to 140 watts 


* True continuous rating at 
high ambient temperatures 


© FCC type accepted 


VoCom Products Company, L.L.C. 
Quality since 1979 
1-800-USA-MADE (ety 
(1-800-872-6233) 
FAX: 708-924-9078 


Measurement and analysis setups 
Figure 2 on page 32 shows a typical 
measurement configuration. Some points: 
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“YOUR BUYER'S GUIDE REPLACES 
THE 10 TO 20 CATALOGS WE USED 
TO USE. ITS BY FAR THE BEST I'VE 


EVER SEEN!” 1.8. 
° Radio/Metropolitan Communications, Inc. 


12,000 Items. 
Over 170 Manufacturers. 
850 Pages. 


Easy to use and fully 

indexed with complete 
product specs and 
guaranteed pricing. 


Your lotal Source 


Equipment ond Supplies for The Wireless Communications Industry 


PHT me q Simplify your life. Call, 
nie tt sso . fax or write to reserve 
Ki 4 your pe al 
os werent enenes  ( copy of the wireless 


ie: industry standard. 


Ga . 


nan 
a 800.472.7373 
410.472.7575 fax 


nN 


NOT 
JUST A 
CATALOG 


TESSCO 

34 Lovetan Circle 

Sparks, MD 21152-5100 USA 
BOOAT2 7373 

410.472.7575 [ax 


“Complimentary to qualified service argamzanons 


Do not leave the fox to guard the henhouse. 


CALIBRATION : 
: Summary 


There is nothing simple about radio 
propagation or radio coverage specification, 
prediction, interpretation or proof of perfor- 
mance. Vendors, if left alone, will promise 
the world up front but will attempt to in- 
clude an escape hatch in their contract. 
Consider using assistance from profession- 
als who have been through the process. Re- 

member that all elements, from the initial 
Rec anne assessment of your needs through procure- 
ANALYZER © ment to implementation and final testing, 
must effectively integrate. 

This installment completes the article 


‘DATA... STATISTICAL series. Part 1 was printed in the May 1995 
REDUCTION ANALYSIS edition, To order back issues, call 800- 


COMMUNICATIONS 
PATH 


441-0294. 
LOCATION MAP PLOT male mere : 
Forrest, Robert T., “Common Radio Propaga- 
tion Modes in Plain English Series,” APCO Bul- 
- = letin, May 1991, pp. 56,64; June 1991, pp. 77- 
Figure 2. A typical measurement configuration. 78; July 1991, pp. 52,54; November 1991, pp. 
46.49; April 1992, pp. 54-56; May 1992, pp, 46- 


O Tests are to be done while the vehicle = minimum of 40. wavelengths. 


is moving. O If talk-out and talk-back are recipro- o— Prediction for Mobile Radio Sys- 
O It is preferable to have automatic data cal, testing only needs to be done in one tems Operating in the 800/900 MHz Frequency 
reduction. direction. Range.” special issue of IEEE Transactions on 
O Test samples are to be taken over a O Make sure that you witness the test. Vehicular Technology, February 1988, Ah, 


Introducing the 


AINAVASE’ 
For clean, easy and nearly invisible phone mount installations! 


PanaVise Products, Inc. 1485 Southern Way, Sparks, NV 89431 Tel: (702) 353-2900 Fax: (702) 353-2929 Made in U.S.A 
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winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 


catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN, All models available in a variety 
of gain configurations. 


GUSFLE® 


Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 


1-800-949-9490 © (817) 325-1386 


YES, I’m interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 


Name 
Company - 
Address 


State 


Zip 
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Servicing pagers: And you 
Shall receiver knowledge... 


Part 15—Details about the Bravo Plus and Bravo Express 9283MHz-932MHz 
NRF410] receiver boards include some tips to make testing easier and 
faster. As with the Bravo, the 17.9MHz IF units have critical adjustments. 


vors—17.9MHz IF and 45MHz IF ver- Basically, the 45MHz IF board is less 
sions. Past articles on the Bravo have dealt critical of adjustment than the 17.9MHz 
extensively with the frequency stability board. This difference stems from: 

The NRF 4104 receiver board for and other characteristics of these two IF 
928MHz-932MHz Bravo Plus and Bravo — blocks. (See Part 7, “Problems In Para- 
Express pagers comes in two basic fla-  dise,” July 1994 issue.) Ludvigson is a technician in Houston. 


By David Ludvigson 
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Figure 1. This block diagram represents the circuitry used in the Bravo Plus and Bravo Express receivers. 
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“TWo-Way Radio from American 
Wireless by Motorola. 
+ Superior reception for your 
critical demands. To keep track 
of everything going’on when 
the troops are away from 
headquarters, you've got to 
have portable communication 
with the sharpest reception. 
That’s why Pana-Pacific 
Corporation is introducing 
these new portable two-way 
radios. As one of the largest 
distributors of wireless prod- 
ucts and accessories in the 
U.S, we understand your need 
for quality, affordable systems. 
So we've introduced our own 
American Wireless line of 
top-quality Motorola products. 
The American Wireless 
Two-Way Radio is available 
\~ jn-three different models. 
“All feature the same Motorola 
craftsmanship and an unbe- 
Hievable list of features, 
“including a talk range of 
2-4 miles and performance in 
uildings with multiple floors: 


a> 


Since American Wireless 
products are distributed exclu- 
sively through Pana-Pacifie 
Corporation, we can assure 
ready availability and low 
prices you're looking for. 

That means we can also 
guarantee the best order 
fulfillment and 


in the business. 
We won't make 
you wait, because 
we know your 
customers never will. 


Pd 


cor 
ruil 


4.977.792 
1-OUU-/20 


more information call 
2333. We'll be 
happy to tell you more about 
the new American Wireless 
portable Two-Way Radios 

and our full line of wireless 
products and services. 

We'll show you how your 
business can benefit from 
working with the nation’s 
largest and most responsive 
distributor. Because no matter 
how far afield your work takes 
you, Pana-Pacific Corporation 
will always keep you covered. 


@® MOTOROLA 
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CORPORATION 


YOUR WIRELESS CONNECTION 


Pana-Pacific Corporation Offices 
541 Division Street 

Campbell, CA 95008 

(408) 374-7900 

1007 Commerce Court 

Buffalo Grove, IL 60089 

(708) 520-7262 

10340 S.W. Nimbus Avenue Sle. N-A 
Portland, OR 97223 

(503) 684-4959 

6333 Chalet Drive 

Commerce, CA 90040 

(310) 928-9991 

1901 E. Carnegie Avenue Ste.1C 
Santa Ana, CA 90040 

(714) 263-8600 

8375 Camino Santa Fe Ste. D 
San Diego, CA 92121 

(619) 452-8880 

H.G. Brix Branch Facilities 
565 Display Way 

Sacramento, CA 95838 

(916) 646-9805 

414 W. Bedford Road Ste, 101 
Fresno, CA 93711 

(209) 438-1500 


New Unique Cable 
Grounding Kit Series 


Uni-Kit 2 Series 
>» Fits cables up to 2” (down to 1/4”) 
> Fits elliptical waveguides 
» Lower resistance (less than half others) 
> Lower inductance (almost half others) 
» Vibration and wind tested 
> Quick nut driver installation 
>» Adjustable strap to cable angle 
> Four models for no dissimilar connections 
> Competitively priced 


eet 


Uni-Kit 2TT 
Tinned coax* 
to Tower 


Uni-Kit 2CT 
Copper coax 
to Tower 


Uni-Kit 2CC 


Copper coax 
to Copper 


Uni-Kit 2TC 
Tinned coax* 
to Copper 


* Can also be used for grounding a galvanized tower leg. 


KPolyPhaser1 


CORPORATION ° 
(800) 325-7170 m (702) 782-2511 m FAX: (702) 782-4476 
2225 Park Place = P.O. Box 9000 = Minden, NV 89423-9000 
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{1) the stability of the first conversion 
oscillator. 

(2) the bandwidth of the signal getting 
through the IF stage. 

The service technician can expect prob- 
lems with the 17,9MHz IF boards from 
another perspective—the only controls 
accessible to the technician are the first 
conversion oscillator tuning and the an- 
tenna matching network. The rest of the 
tuned circuits are either thin-film encapsu- 
lated or surface-mounted, pre-tuned net- 
works that only a soul bent on sainthood 
would care to adjust! 

One block diagram is sufficient to fully 
appreciate these receivers. (See Figure | 
on page 34.) 

RF preselection is provided by a pair of 
transistors in common-base configuration. 
These two stages have been configured to 
provide about 12dB of gain without requir- 
ing a neutralizing network. Either of these 
stages, though, can get “wild” if the base 
bypass capacitors should open—in which 
case sensitivity drops off severely, or ad- 
justment of the antenna network causes the 
stages to oscillaie—so watch for poor sol- 
der joints! 

The first conversion crystal oscillator is 
a Colpitts circuit with oscillation taking 
place between the base and emitter of 
Q553. Output from the collector is tuned 
to roughly four times the crystal frequency 
by means of a surface-mounted coil and 
capacitor. This same LC network feeds 
Q554, which is configured as a frequency 
tripler. This tripler yields an output of 
nearly S900MHz to the base of mixer Q555. 

At Q555, a combination of the RF sig- 
nal (at 931MHz, roughly) and the signal 
from the oscillator-multiplier stages is 
coupled into the base. The collector circuit 
contains the crystal filter, either 17.9MHz 
or 45MHz, and a matching network di- 
rectly feeding the second mixer. 

Within, US5] has a multitude of capa- 
bilities. Not only does it include a mixer, 
it has another crystal oscillator, a pair of 
455kHz IF amplifiers, a quadrature FM 
detector, a switching low-pass filter, a lim- 
iter and at least two voltage regulators. It’s 
a jungle in there! 

In the Bravo, low-pass filtering is a 
function of a separate RC network on the 
logic boards, In the Bravo Plus and Bravo 
Express, the 4101 series receiver boards 
have audio fillering functions controlled 
by signals from the logic board that are fed 
into the “jungle-chip” on the receiver 
board. More about this later. 


Getting into test mode 

As with their little brother. the Bravo, 
the Bravo Plus and Bravo Express spend 
much of their time turned off. The battery 
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radio applications having limite space for 
accessories. The NC401 comes complete 
with micro-miniature 14 pin header and 12" 
color coded cable assembly. For FREE 
detailed information ask for the NC401 


user's manual. 
MODEL 
NC409 


The a 
Model Ne4os ii 
isa DTMF ANWVAlarm 
status encoder and companion 

product to the Model NC401 DTMF Decoder 
designed to automatically or manually 
generate any of the 16 DTMF characters. 
The NC409 features 15 memory locations of 
up to 30 digits each plus last number redial 
and multiple user-configurable functions. 
Programming is easily performed by means 
of a 12 or 16 button “X-Y" keypad with 
common ground or the Model NC500 
Universal/P.C. programmer. The NC409 
measures .85°W x 1.36"L x .165°H and 
comes complete with micro-miniature 14 
pin header and 12" color coded cable 
assembly. For FREE detailed information 
ask for the NC409 user's manual. 


For detailed information 
or product catalog 
call 1-800-874-8663 

or ~~ 916-477-8403 


DATA SIGNALLING PRODUCTS 


12438 Vy Rica Dr., Grass Valley, CA 95945 
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saver literally gates the entire 1V line to 
the RF preamp, first injection oscillator- 
multiplier and mixer stages simulta- 
neously. At first glance, one would expect 
this gating to cause frequency instability 
as the oscillator is being turned from off to 
on, The single saving grace for this method 
lies in the fact that the switched voltage is 
well-regulated, and the de decoupling net- 
works to each stage have very short RC 
lime constants. 

Placing the Bravo Plus into full-time 
receive mode requires depressing the two 
buttons beneath the display simultaneously 
while bringing the off-mem-beep power 
switch from off all the way to the beep 
position. Quickly release the buttons be- 
neath the display. and depress the gray 
(READ) button momentarily. This proce- 
dure sets the pager into sound pressure 
level (SPL) mode, and the internal speaker 
will emit a steady tone. Depress the gray 
button again to advance the pager to 
MODE 1. In this mode, the pager is serv- 
iceable as far as the receiver alignment is 
concerned. 

Another depression of the gray button 
sets the pager to MODE 2. In this mode, 
the decoder gives a single chirp when the 
proper capcode has been transmitted. 

Another depression of the gray button 
reveals hexadecimal information as to how 
the pager has been programmed. None of 
this information reveals the capcode, by 
the way. The capcode must be read with 
the BRAVOPPS software discussed in Part 
13, “Essential Differences,” in the Febru- 
ary 1995 issue. 

When placing the Bravo Express into 
test mode, a different approach must be 
taken. Turn the Express off, then, sequen- 
tially, from right to left. depress each but- 
ton beneath the display, and wait. The 
word POCSAG with a numeral will appear 
in the window, If you want an SPL test, 
depress the center switch; otherwise the 
pager is set only to the test mode. To get 
out of test mode, turn the Express on by 
depressing the left button. 

There are other ways of turning these 
pagers into full-time receivers without 
constantly lifting them out of the RTL 
1005 radiation test fixture. For the Bravo, 
you could solder a 10K resistor across pins 
1 and 8 of the interconnection block. For 
the Bravo Plus and Express, simply ground 
line A2 (this is easily traced to a test point) 
coming from the interconnecting block 
between the circuit boards. 

[t was mentioned earlier that the Bravo 
Plus and Express use a switched filter to 
define the bandpass of the POCSAG sig- 
nal. The filter connects to lines AO and Al, 
again available at the interconnecting 
block. A bit of experimenting shows that 


when the pager 1s in normal operating 
mode (capable of decoding an on-the-air 
signal), programming different POCSAG 
rates into the pager (at the computer) cause 
lines AO and Al to respond differently. 


POCSAG 512 AO goes low, Al goes high 
POCSAG 1200 AO gaes high, Al goes low 


These changes occur in response to the 
strobed battery-saver signal at Line A2 and 
the received data stream. It will help 
greatly if you use the IFFER (“Build An 
‘IFFER,” February 1994 issue) when try- 
ing this for yourself, because you can ac- 
tually hear the voltage transitions while 
moving an oscilloscope probe from test 
point to test point. 
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Because money matters... . 
Call Us First. 


In the world of communications, the failure of a radio 
system can put a company out of business. And in today’s 
competitive world, everything revolves around 
communications. No one understands this better than the 
employees of Northstar Communications. From the 
simplest repair work to the most complex installation, 
Northstar Communications is able to meet all of your 
communications needs. 


We offer a variety of services, including: 
e Radio site repair work 
e Cable maintenance service 
e System design 
¢ Complete turnkey installation 


For more information or for a quote, please contact 
Jonathan Amonett or Harry Lewis at 1 (800) 606-7437. 


Northstar Communications 
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How to select antennas 
for mobile radio systems 


The antenna is important to all mobile radio systems. Often, it is more cost- 
effective to improve the antenna for better coverage than to improve 
receiving system sensitivity or to increase transmitter power 


By Roald Steen 


The right antenna is an important part of 
a good two-way radio system. 

The antenna determines how RF power 
from the transmitter is to be transmitted. 
In the receive mode, the antenna deter- 
mines how sensitive the radio system will 
be to the surrounding landscape. The cor- 
rect antenna minimizes noise and reduces 
the radio system’s interference with other 
radio services. 

An antenna is said to have gain if it 
concentrates its signal toward certain di- 
recuons. Gain is a comparative value. 
Antenna gain can be compared either to a 
dipole or to an isotropic antenna, Whereas 
the dipole is a real antenna that sees much 
practical use, the isotropic antenna is a 
theoretical model, 

An isotropic antenna transmits equally 
well in all directions. Its radiation pattern 
is spherical. To convert antenna gain cam- 
pared to an isotropic antenna (expressed in 
dBi units), subtract about 2dB to estimate 
the same antenna’s gain compared to a 
dipole (expressed in dBd units). 

An antenna with gain in one or more 
directions attenuates the signal in other 
directions. For example. an omnidirec- 
tional antenna with gain concentrates its 
emission toward the horizon, and the 
emission is attenuated in higher or lower 
directions, 

Other antennas with more pronounced 
directivity toward one part of the horizon 
hive a front-to-back ratio. This ratio is 
Important because it is often important to 
have minimal signal emission in the direc- 
tion opposite to the desired direction. 


Steen is an electronics instructor and free-lance 
writer. He has worked as a two-way radio tech- 
mcian, and he lives in Woodbury, MN. 


It would be ideal to illustrate an 
antenna’s emission pattern as a three-di- 
mensional image. Because this is impos- 
sible on paper, an emission pattern is nor- 
mally presented in two diagrams, repre- 
senting the horizontal and the vertical 
emission patterns, 

The emission pattern of an antenna close 
to the ground (as measured in wavelengths 
for the operating frequency) is affected by 
ground conditions. 

Some antennas have an artificial 
grounding system of radial poles. Others— 


If a receiving and a 
transmitting antenna 
have opposite 
polarizations, the signal 
between them is 
extremely attenuated. 


a vertical quarterwave antenna, for ex- 
ample—only work well when mounted on 
a good ground plane. 

Antenna polarization is important. If a 
receiving and a transmitting antenna have 
opposite polarizations. the signal between 
them is extremely attenuated. Choosing 
polarization for mobile radio service is 
eusy; almost all antennas are designed for 
vertical polarization, A vertical whip un- 
tenna and a vertical dipole have vertical 
polarization, Similarly, more complicated 
antennas, such as yagis and parabolic re- 
Mectors, can be vertically polarized by 
orienting the yagi elements or the reflector 
feed clement vertically. 

An antenna must present a good match 
to the transmission line. The 500 coaxial 
transmission line has become a standard in 


the mobile radio industry; therefore, al- 
most all mobile antennas present a 500 
load at the operating frequency. A vertical 
quarterwave antenna mounted on a good 
ground plane has an impedance near 502. 
For most other antenna types, some sort of 
matching unit must be built into the an- 
tenna to produce the SOQ impedance at the 
feedpoint. 

An antenna can be constructed for sev- 
eral bands or for only one band. In mobile 
radio service. one rarely needs antennas 
that will operate on more than one band, 
which makes antenna matching simple. 
Antennas that have to operate on more than 
one band are more difficult to match; the 
resulting impedance for each band is a 
compromise and may not be exactly 502. 

An antenna is exposed to wind and 
weather, so it must be weatherproof and 
strong. Its mount must be strong to prevent 
loosening during strong winds. 

Lightning protection must be incorpo- 
rated into many antennas; thus, many an- 
tennas are designed with a de path to 
ground. To be effective. there must be 
good continuity to ground from the antenna 
mount. In tower-mounted antennas, this 
problem is often solved by grounding the 
entire tower. 

The antenna, and the point where the 
antenna is connected to the coaxial cable, 
must be weatherproof, For mobile anten- 
nas, itis important that the antenna mount- 
ing hole also be weatherproofed. 

Ease of installation is also important. 
For a tower-mounted antenna, it must be 
possible to mount the antenna while work- 
ing from a difficult working position. For 
vehicular antennas, aesthetics are impor- 
tant, Many vehicle owners do not want 
holes drilled in their vehicles, so they in- 
sist upon the through-glass type of antenna, 

For vehicle antennas, an omnidirectional 
emission pattern is almost always pre- 
ferred. The quarterwave whip antenna has 
an omnidirectional emission pattern. The 
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‘/s-wave whip antenna has a gain of about 
3dB compared to the quarterwave whip 
and concentrates the emission toward the 
horizon. There are also vehicular collinear 
antennas with gain, 

Similar antennas are available with 
through-gliss mounting. These antennas 
do not have a geod ground plane, and may 
not provide as efficient an emission piat- 
term as an antenna mounted in the middle 
of a metal roof. 


Some vehicles require disguised anten- 
nas, such as undercover or unmarked po- 
lice cars. Some disguised antennas look 
like broadcast antennas. One design uses 
the car body as an antenna, thanks to an 
appropriate impedance-matching unit. 
Other antenna accessories are available to 
allow using a broadcast antenna as a com- 
bined broadcast and two-way radio 


antenna. 
Vehicle antennas that display directiv- 
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ity are little used in mobile radio service. 
Some CB antenna systems use two 
matched verticals to produce a figure- 
eight emission pattern with directivity 
toward the front and the back of the ve- 
hicle. Similar systems have seen little use 
in commercial or public safety mobile 
radio service. 

Base stations and repeaters may need a 
variety of antennas, depending on the lo- 
cation, the desired coverage area and the 
antenna height. 

Some repeaters at the outskirts of a de- 
sired coverage area may need an antenna 
with an emission pattern that covers 180° 
or less of the horizon. Several antennas 
provide this type of emission pattern. For 
example, an antenna with a flat reflector 
covers an area about 180° wide in front of 
it. Antennas with corner reflectors have 
coverage patterns as narrow as 90°, 

Antennas with such reflectors can be 
made with multiple elements to concen- 
trate the emission toward the horizon in 
the vertical plane as well as concentrating 
the emission toward a part of the horizon 
in the horizontal plane. 

Some antennas are mounted too high 
above the desired coverage area. If the 
signal needs to reach the ground nearby, it 
may be necessary to use an antenna with 
beam tilt that directs the signal below the 
horizon. In other cases, a single vertical 
dipole may suffice. The dipole does not 
concentrate the emission or reception pat- 
terns toward the horizon, so it may receive 
well from locations near the antenna site 
but not as well from great distances. 

To reach a small, specific sector of the 
horizon from a base station or repeater 
station, a high-gain antenna, such as a yagi 
beam, may be a good choice. The yagi 
beam uses parasitic elements to obtain 
gain. Parasitic elements are either reflec- 
tors or directors, and they are not electri- 
cally connected with the driven element. 
Instead, they are coupled with the driven 
element by the RF field emitted by the 
driven element. The driven element, usu- 
ally a dipole, is the part of the antenna 
connected to the coaxial cable feedline. 

Other types of reflectors can be used to 
obtain a sharp signal beam. An example is 
the parabolic reflector, or reflectors that 
are shaped like a parabolic half-cylinder. 

A figure-eight emission pattern may, for 
example, be desirable for a base station or 
repeater intended to cover a narrow strip 
along a highway or a railroad. Among the 
antennas that provide this type of emission 
patterns are antennas that use two phased 
driven elements. 

Several antenna types display a nearly 
omnidirectional emission pattern with 
gain. One popular example of this is the 
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Model 33 Paging Network Controller 
Equips a paging encoder to 
generate remote transmitter control tones. 
Model 55B Page Buffer 
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it to the transmitter when the channel is clear. 
Model 61 Network Access Paging Encoder 
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EASY ANTENNA & TRANSMISSION LINE MEASUREMENTS 


Return loss bridges from Eagle cover 
from .04 MHz to 3.0 GHz. These are 
self contained units that require no 
attenuators, amplifiers or detectors. All 
the additional equipment is contained 
in your service monitor or spectrum 
analyzer. Five watt power rating, 
unmatched in the industry, protects 
YOUR bridge from power coming from 
the antenna at crowded sites. Rugged 
nicke] plated brass enclosures assure 
excellent durability and shielding. 


Tired of not knowing where 
your antenna stands? Watt- 
meters that test one frequency or 
antenna  testors that are 
disturbed by outside signals at 
the antenna are not the answer. 
Most of the answer is on your 
bench. Adding an EAGLE re- 
turn loss bridge to your service 
monitor makes a complete an- 
tenna measurement system. 
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Free: pplication note, "Antenna and Feedline measurement”, call and ask for it! 
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jumpers, power dividors, and reference Terminations. 
Bagle RLB150 series bridges start at $259.00. 


"AGRE 


VOICE: (520) 204-2597 
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POBox 4010 Sedona, AZ, 
86340 
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collinear antenna, which uses parasitic el- 
ements that are mounted above a driven 
element to add gain. 

Other omnidirectional antennas with 
gain are based on the folded dipole design. 
a design that allows dipoles to be made 
with de-grounded elements. These anten- 
nas, also called sdtibay antennas, use 
several folded dipoles mounted above each 
other, 

Folded dipole antennas can be given 
directivity, When ull the folded dipoles are 
mounted on one side of the antenna, it has 
gain in that direction. When they are 
mounted with two sets of folded dipoles 
180° apart, they tend to have a bidirec- 
tional or an elliptical emission pattern. 

The antenna mounting location on a 
tower influences its directivity. An omni- 
directional antenna can be expected to 
have an omnidirectional emission pattem 
only when it is mounted on the top by it- 
self. Otherwise, the tower influences the 
emission pattern, The tower acts as a re- 
flector. reducing the emission pattern in 
the direction towards the tower while en- 
hancing directivity in other directions. 

This problem of a side-mounted omni- 
directional antenna taking on unwanted 
directional characteristics can be solved by 
mounting several antennas almost in a 
circle around the tower. This solution also 
concentrates the emission more toward the 
horizon compared to the vertical pattern 
from a single omnidirectional antenna of 
the same type. 

Some tall buildings tend to have many 
antennas mounted in roughly the same 
horizontal plane. This configuration, espe- 
cially with antennas operating at similar 
frequencies, can create interference and 
unexpected directivity. For example, an 
omnidirectional antenna may display a 
great deal of gain in some directions of the 
horizon and greatly attenuated emission in 
other directions. The building and its roof 
may create “shadows” in the emission 
pattern. These problems are lessened when 
the antenna has directivity toward a sector 
of the horizon, provided that it is mounted 
on the proper side of the building to cover 
that sector, 

The antenna ts important to all mo- 
bile radio systems. Often, it is more 
cost-effecuve to improve the antenna 
for better coverage than to improve re- 
ceiving system sensitivity or lo increase 
transmitter power. 
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THE SYSTEM THAT FULLY INTEGRATES 
TELEPHONE AND RADIO IN ONE COMPACT CONSOLE! 


POSITRON has the system that 
combines radio and telephone into one 
compact and versatile unit! It also 
integrates paging and call identification 
like no other system does! 


0 Quicker, easier to use! 
POSITRON re-defines “user friendly”! 
You enjoy faster access to features, 
because everything's at your finger- 
tips, in one easy-to-operate unit! 


CO More compact! 


You get big-league performance with a 
small foot-print... everything you need, 
yet it takes up So little space. 


Head Office: Montreal 


0 Highly versatile! 

Completely software programmable, 
POSITRON lets you easily configure 
your system to your particular require- 
ments such as: * Queue 1 to 4 « Instant 
transmit * Speed dial * Take over dis- 
patcher ¢ Ring select. It is compatible 
with your current equipment and easily 
expandable to meet all your needs. 


OC Highly reliable! 

This POSITRON system was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability. 
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Offices: New York, Chicago, Los Angeles, Toronto 


0 E9-1-1 
Suppliers of E 9-1-1 Emergency 
systems and products. 


For further information, write or call: 


ES POSITRON 


Where Communication Technologies Meet 


Positron Industries Inc. 
5101 Buchan Street 
* Montreal, Quebec, Canada H4P 2R9 


(514) 345-2200 


Technically speaking 


(continued from page 8) 


In polar form, the expression for this 
impedance would be 500 at an angle of 
53.1°. The VSWR at this point is 3:1. 
One-eighth wavelength down the line to- 
ward the generator, the impedance is a 
pure resistance of 1500, or [5S0Q at an 
angle of 0°. The impedance at other points 
along the line is as indicated at the van- 
ous points. If this line is a lossless line, 
the VSWR will be the same (3:1) at any 
point along the line, although the imped- 
ance changes. 

To reduce the mismatch at the genera- 
tor output, a simple attenuator pad can be 
placed between the generator output and 
the load. In Figure 3 on page 8, a 6dB 
pi-pad is placed between the load imped- 
ance (30 + j40 ohms) and the generator. 
The pi-pad is represented by Ri, R2 and Rs 
in Figure 3A. The complex load imped- 
ance is represented by Ai. and Xt. 

The equivalent impedance presented to 
the signal generator by the combination 
of the 6dB pi-pad and the complex load 
impedanee is derived by the process of 
evolution shown in Figures 3A to 3H. 

In Figure 3B, the complex series im- 


10dB PI-PAD 
500 SYSTEM IMPEDANCE 


71.20 


OUTPUT VSWR = 2:1 
OUTPUT VSWA = 10:1 


INPUT VSWR = 1.07:1 
INPUT VSWR = 1.18:1 


Figure 4, This shows how a 10dB pad would reduce the VSWR for a load of 1002 or 5002. The 1002 
load would normally cause a VSWR of 2:1, but the 10dB pad reduces the VSWR to 1.07:1. The 5000 
load would cause a VSWR of 10:1, but the 10dB pad reduces it to 1.18:1 at the input. 


pedance is converted to the equivalent 
parallel impedance. Then the parallel 
combination of Ri. and R3 is replaced by a 
single resistor, Rs, shown in Figure 3C. 

Next, the impedance consisting of Ri 
and Xi. in Figure 3C is converted to the 
equivalent series impedance, Xi and Rs 
shown in Figure 3D. Then the series com- 
bination of Rs and R2 are replaced by a 
single resistor, Ro, in Figure 3E. 


The series combination of X: and Ro in 
Figure 3E are replaced by the equivalent 
parallel combination Rr and Xi. in Figure 
3F. Then the combination of Ry and R> in 
parallel in Figure 3F is replaced by a 
single resistor, Rs, shown in Figure 3G. 
Finally, the parallel impedance consist- 
ing of Ks and Xt is replaced by the 
equivalent series impedance Xi. and Ri 
shown in Figure 3H. 


There’s more than one reason why © 
MODUCOM Dispatch Consoles are First Choice 


Only the Ultra-Com PRO communications workstation 
lets you design screens for your specific requirements, 
with no changes to software in the common electronics. 
e Exclusive “‘Screenmaker’’ feature lets user design screen's operational 
requirements ® Exclusive “‘Customizer”’ feature allows more programmability 
* Free software upgrades ® Intel 486 operator-interface (Pentium PC optional) 
© lardware upgrade without firmware changes * Moducom system design 
and specification assistance ® Support when you need it 

They’re talking about us... 


(] “For real value, high tech and support, we found that Moducom 
was hard to beat.” 


Steve Meer, V.P. Systems Integration, SCC Communications, Inc. 


“Modular Communications proved to us that they have the real 
handle on state-of-the-art.” 
Bill Smith, Dir. of Communications, Womine Highway Patrol 


(] ‘We have a number of Ultra-Com PRO touchscreen consoles and 
they have proven to be extremely reliable.’ 
Mike Slavick, Communications Div, Larimer County, CO 


Call, write or fax for our Ultra-Com PRO literature package 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 

(818) 764-1333 ¢ FAX: (818) 764-1992 

Texas Office: 211 King Nicholas, Scroggins, TX 75480" 

{903) 860-3660 * FAX: (903) 860-3658 
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How to enter the 
wireless world with 


profitability assured. 


Come for free! 


WirelessWorld Ex 0'95 


November 7-9, 1995 
Moscone Center _ 
San Francisco, California 


The fastest-growing event in 
wireless communications is coming 
to San Francisco this November. 
And you can be there absolutely 
FREE! 

Explore hundreds of exhibits 
featuring the latest products and 
services available to help you gear 
up for the exploding wireless 
communications industry. 

Wireless system operators, 
including PCS licensees, retailers, 
dealers, resellers, agents, large 
volume users, manufacturers— 
anyone whose future is affected by 
the new age of wireless data and 

voice communications-will find 
hundreds of profitable new ideas on 
the WirelessWorld Expo floor. 
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Also, experience the 
industry's most 
comprehensive conference. 


For the most complete 
WirelessWorld experience, the 
conference program could be the 
smartest $495 you'll invest this 
year. 

From the top experts in 
wireless, you'll find surprising 
solutions to the challenges you're 
facing today—and will face 
tomorrow. Where is the cellular 
industry headed? What challenges 
do PCS licensees face? Will 
cellular and the new wireless 
carriers be able to co-exist and 
still make money? How much 

money can | make? 
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TIS 


195 ¢ November 7-9 
Son Francisco, C 


YOUR PERE HLASING ROL t 
(Cheek One! 


This is your opportunity 
to find some hard answers. Ina 
conference program that nine out 
of 10 participants have said they'd 
either attend again or recommend 
to others. 


Return this form now for your 
FREE Expo Pass, plus complete 
information on the 
conference, hotels, special 
events and more. Or for 
more information, call TOLL 
FREE at 1-800-601-3858 or 
913-967-1969. 


ATTENTION VENDORS: 


Prime exhibit space 
is fillin 


up fost! 

Contact Ms. Billi Famiglietti 

at —.J. Krause & Associates, 
301-986-7800 


Cellular 


ELESS 


WirelessWorld Expo "95 


Conference & Exhibition 
Sponsored by: 


Telephony 
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Wireless World Conference & Expo is orgamzed by 
Intertee Publishing Corp, and E.J. Krause & Associates 
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Technically speaking 


VSWR = 1.29:1 
RETURN LOSS = 18dB 


SIGNAL 6aB 
GENERATOR 1500 


VSWR = 3:1 
RETURN LOSS = 6dB 


Figure 5. Here, a signal generator is connected 
to a 1500 load through a 6dB pad. The VSWR 
at the load is 3:1 (return loss is 6dB) but is 
reduced through the pad to a VSWR of 1.29:1 
(return loss = 18dB) at the generator output. 


The final impedance represented by Xt 
and Ai in Figure 3H is 48.7 + /12.4 ohms. 
In polar form, this is 50.32 at-an angle of 
14.3°. The VSWR at the input to the pi-pad 
would then be 1.29:1. So the 6dB pi-pad 
has reduced the load VSWR from 3:1 to a 
VSWR of 1.29:1 at the generator output. 

The greater the attenuation of the 
pad, the greater will be the reduction 
of the VSWR at the generator output. 
For example, Figure 4 on page 46 
shows a LOdB pi-pad. Notice how the 
VSWR at the input to the pad ranges 
from 1.07:1 to 1.18:1 fora VSWR range 


_ Z,—Zo _ (30+ j40)-50 20+ j40  20(-14 j2)_ -14j2, 
” Dredly 


(30+ j40)+50 80+ /40 


20(4+j2) 44+ j2’ 


(-1+ j2)(4— j2) _ At JB 4 J2—)°4 A I0t 4. j 


(4+ j2)(4— j2) 


r=0+j05 


r = ¥0? + 0.5? = 0.5? = 0.5 


1+ 0.5 
1-0.5 


pad smoothes the impedance variations 
between the pad output and pad input. 


Return loss 

If the impedance mismatch were to be 
represented in terms of return loss, the 
return loss for a VSWR of 3:1 would be 


16 + j8- j8-j24 


16+4 


Figure 5 to the left shows a signal gen- 
erator connected to a 1500 resistive load 
through a 6dB pad. Assuming no losses in 
the connecting lines, the return loss at the 
output of the 6dB pad is 6dB. The return 
loss at the input to the 6dB pad (signal 
generator output) is 18dB. This pattern of 


of 2:1 to [0:1 at the output. Thus, the about 6dB. loss can be generalized into the following 


LMS SERIES POWER AMPLIFIERS 


Features of the LMS 
Power Amplifiers: 


Fully enclosed package with 
power supply, meter and 
provision for remote 
monitoring. 

Double RF shielding for 
high RFI sites. 
Accepts any TPL Amplifier 
up to 120 watts in all bands. 
Input levels as low as 
25 mW. 

High efficiency switching 
power supply. 110/220 VAC 
automatically selected. 
Forward and reverse power 
monitoring. 

SWR protection/power 
reduction. 

And many more... 


The new LMS Series Power Amplifier 
has all the features of the HMS Series 
high power Amplifier, but now you will 
be able to use these features at lower 
output power levels. This smaller pack- 
age will accept any power level up to 

120 watts, from 35 to 960 MHz. It is 


built for rugged use while combining the lat- 
est technology into a space efficient package. 
It is totally self contained with regulated 
switching power supply, front panel meter for 
amplifier monitoring, two cooling fans, SWR 
and temperature protection circuitry. 


3370 San Fernando Rd., Unit 206 
Los Angeles, CA 90065-1417 

Tel: (213) 256-3000 - 800 HI-POWER 
Fax: (213) 254-3210 


Need more info? 
Call 1-800-HI-POWER 


Leadership by tradition. 
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Statement: The return loss at the input to 
a pad is equal to the return loss at the 
output of the pad plus twice the attenua- 
tion of the pad. In this case, the return 
loss at the input to the pad is 
6 + 2(6) = 18dB. 


Calculating VSWR 

It is simple to calculate the VSWR 
when only a pure load resistance is in- 
volved. However, when the load imped- 
ance contains reactance, it is not quite so 
simple. To find the VSWR, we first need 
to know the reflection coefficient for a 
given complex impedance. (See box on 
page 48.) The reflection coefficient is rep- 
resented by the Greek letter IT. Z:. repre- 
sents the load impedance in complex 
form, and Zo represents the system im- 
pedance (502) in our case). The equation 
is simplified by factoring and multiplying 
both the numerator and the denominator 
by the conjugate of the denominator. Then 
the equation is reduced to [ = 0.5, or in 
complex form, 0 + j0.5. 

Next, I" is found by finding the square 
root of the sum of the squares of the real 
and imaginary parts. Thus, T = 0.5. Sub- 
stituting T° into the formula for VSWR 
yields a VSWR of 3:1. 


Summing up 

As stated, the greater the pad attenua- 
tion, the better the match at the generator 
(pad input). Figure 6 to the right shows 
how various pads reduce the input VSWR 
with wide variations in output VSWR. Al- 
though pads can be built from ordinary 
resistors, the result may not be usable at 
higher frequencies. Pads used at higher 
frequencies are made of specially con- 
structed resistors. The examples given 
here are for theoretically perfect pads. 
Practical pads will not deliver the ideal 
results. Even so, padding certainly helps 
to minimize the effects of impedance 
mismatches and measurement errors that 
might otherwise result. 

An excellent aid in calculating VSWR 
from complex impedance and other trans- 
mission line calculations is the Transmis- 
sion Line Calculator. It was invented by 
the late inventor of the Smith Chart, 
Phillip H. Smith. It is available from 
Analog Instruments, P.O, Box 808, New 
Providence, NJ 07974. Phone/fax (908) 
464-4214. 

A program for determining the resis- 
tance for various pads (e.g., L-pad T-pad, 
pi-pad and H-pad) is available from the 
author for $10 plus $2.50 for shipping and 
handling. A program for calculating 
SWR, including complex impedance, is 
available for $10 plus $2.50 for shipping 
and handling. Both are available on single 
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LOAD VSWR 


Figure 6. This graph shows how pads of 3dB, 6dB and 10d8 reduce the VSWR. Note that the higher 
the loss of the pad, the greater the reduction in VSWR, 


diskette for $15 plus $2.50 for shipping 
and handling. The programs run under 
MS-DOS on an IBM-compatible PC. 
Specify 3.5" or 5.25” floppy diskette. 

A circular converter that converts 
among units for transmission loss, reflec- 
tion coefficient, percentage reflected 


TRANSMITTER COMBINERS 


O 


wollte High P a Duplexers 


Contact the factory for our complete 
product information and our series of 
technical articles on antenna site 
applications. EMR manufactures 

FF filters from 66 MHz to 1.3 GHz. 


22402 N. 19th Avenue - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 - FAX: 602-582-9499 


AVITIES - ANTENNA DUPLEXERS 


power, return loss and VSWR is also avail- 
able from the author for $5 plus $1.50 for 
shipping and handling. 

You may write the author at 204 
Tanglewylde Drive, Spartanburg, SC 
29301-2949, Stay tuned! 


Model 64534/EH 

Frequency Range: 134-174 MHz 
Insertion Loss: 1.2 dB @ 3 MHz Spacing 
Isolation: 80+ d8 @ 5 MHz Spacing 
Input Power; 100 Watts 

Dimensions: 5.25" x 19” x 6.625” 

List Price: $ 535,00 


Model 65534/EH 

Frequency Range: 406-512 MHz 
Insertion Loss: 1.1 dB @ 5 MHz Spacing 
Isolation: 80+ dB @ 5 MHz Spacing 
Input Power: 100 Watts 

Dimensions: 5.25" x 19" x 6.625" 

List Price: $ 500.00 
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Sharecropping on the spectrum plantation 


By Robert H. Schwaninger Jr. 


You can almost hear banjo music bang- 
ing out an antebellum rhythm as “Colonel” 
Hundt considers his next auction. Each 
time another field of spectrum is put on 
the block, another spectrum plantation is 


formed, and the industry more and more 
resembles a plantation economy. 

The high-and-mighty gentlemen are sit- 
ling up in the big house on the hill (Capitol 
Hill, that is, son) having a constant cotil- 
lion with every lobbyist from every large 
telecommunications concern in America. 
Sipping fine brandy and talking about bet- 


Our Coax Ben 
Without breaking 
Your budget. 
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Unlike 7/8” corrugated 


Installing quality cable 


Mobile Radio Technology 


copper cable, LMR-900 will 
not kink and you can install 
it without the added loss and 
expense of a jumper cable. 
Its unique design includes 

an aluminum tape outer con- 
ductor bonded to a closed cell 
polyethylene foam dielectric 
for maximum flexibility and 
a UV protected polyethylene 
jacket to guard against harsh 
weather conditions. 


has never been so easy and 
affordable. Get all the details 
and the name of your local 
distributor by calling 


1-800-TMS-COAX. 


5/8" LMR-900 Coaxial Cable 


Attenuation at 900 MIIz 1.6 dB/100 ft. 
Attenuation at 2000 MHz 2.5 dB/LO0 ft. 
Shielding Effectiveness >90 dB 
0.870" 


Diameter 
Bend Radius 3” 


LMR-900, Black PE Jacket 
LMR-900-FR. UL CATVR Listed 


$3.60/ft. 
$5. 10/ft. 


i: 


358 Hall Avenue, Wallingford, CT 06492 © 203-949-8400 Fax: 203-049-9423 
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ter days when a monopoly was something 
to be proud of, they discuss the rabble that 
keeps itching to undo their plans. 

“You know, Senator, there’s no reason 
why we can't just sell off the spectrum, 
one piece at a time. Hell, my client’d buy 
up quite u bit. Make a pretty penny for the 
treasury and the public would get all of 
those new fangled services to boot!” 

“That's fine, sir, but what about all of 
the entrepreneurs and independent busi- 
nessmen operating on that spectrum now?” 
responds the Senator. “We mustn’t forget 
them now that election time is a-comin."” 

“Don’t worry, Senator,” the lobbyist 
replies. “We'll give them all fine jobs sell- 
ing our products and services. We'll take 
real good care of them.” With a shared 
chuckle, the brandy sniffers are clinked 
together, and another deal is struck. 

Each time these deals are made, every 
independent operator is pushed one step 
closer to the status of sharecropper. If un- 
checked, huge companies will carve out 
vast reserves of spectrum and licenses until 
the only way an honest, small business- 
man will be able to make a living is as a 
reseller, installation agent or maintenance 
arm of some large company. 


Sold for taxes 

With the bang of an auction gavel, the FCC 
allows the highest bidder to operate on spec- 
trum across a large geographic area and to 
produce whatever services it deems appropri- 
ate. The smaller operators are supposed to 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


make room for the largest operators through 
forced frequency migration. Your small busi- 
ness is being “sold for taxes.” 

Some operators will be allowed to work 
the fields for the plantation owners, re- 
selling service under onerous contracts, 
selling equipment too expensive for their 
clients’ needs and generally becoming 
second-class workers—toiling to install 
and maintain the master’s goods 

This will produce “cash flow,” which 
has replaced profit as the chief indicator 
that financial analysts use to measure the 
success of telecommunications companies, 


Independent businessperson 

A few spectrum plantations wouldn't be 
so bad if the FCC and Congress recognized 
the benefits in keeping alive the spirit of the 
independent businessperson. Some of this 
industry's best ideas came from small, ag- 
gressive companies motivated by the vast 
opportunities in telecommunications, 

The old “forty acres and a mule” idea 
created and sustained independence, int- 
liative and drive. It rewarded industry and 
punished sloth. The outcome would have 
been different if the land and mule had to 
be purchased at auction. 

In dollar terms, the latest personal com- 
munications services (PCS) auction is a 
resounding success. But what happens 
when this industry becomes the exclusive 
reserve of a handful of wealthy companies 
and conglomerates? What happens to those 
customers whose demographic profile does 
not fit the norm for large-scale operations 
in their region? What happens to the vigor 
of the thousands of two-way radio shops, 
local paging companies, independent spe- 
cialized mobile radio (SMR) system op- 
erators and private carners forced to com- 
pete at auction with the largest entities? 


Small business champion 

The opportunities presently enjoyed by 
small business should be protected and 
extended. The fierce crucible of energy 
that burns in the independent radio com- 
munity should not be doused with dollars 
and forged into a malleable mediocrity that 
bends to the whims of the largest carriers. 

Being wealthy is advantage enough for 
any business. It presents opportunities and 


business strategies far outside the reach of 


the small entrepreneur. Additional freedom 
from the effects of true competition is 
unnecessary and unhealthy. 

1, for one, want someone or some group 
to step forward to represent the interests of 
the small business community. Such an 
effort would lend much needed balance to 
the discussions that are presently under 
way and that threaten to turn the indepen- 
dent operator into little more than a share- 


cropper. If you have that vision, write to 
me, and I'll help you get started. 

It is time to defend your business and 
rights as a licensee before spectrum 
“refarming” becomes another excuse for 
more spectrum plantations. 

on * * 

My thanks to Walter Rausch, Mark 
Cobbeldick and Larry Smith, who pointed 
out that Railroad Radio Service frequen- 
cies are, indeed, shared with many other 
eligibles. Its good to be told I'm wrong 


sometimes. It keeps my hat size in check. 

Editor's note: The acronym “LMS,” 
meaning “location monitoring service” in 
Robert's April column, was spelled out as 
“lousy mobile service” by us just to be 
silly in the draft version (tee hee). Unfor- 
tunately, we didn’t correct it to read as 
Robert wrote it before the issue was printed 
(Omigod!). Robert noticed. Maybe you 
did, too. Sorry. 


Who asked for 


a test unit with 
big features 
and a little price? 


Value added. They’re the 
“buzz words” for the 90's. 
And the test equipment 
business is no exception. 


So when you told us 

you needed a reliable 
Communications System 
Analyzer that was packed 
with features but lean on 
price, we listened. Then we 
built the R-2550. For testing 
two-way conventional radios, 
there's 

simply 

no better 

value on 


from $8,695.* 


Call 
Communication 
Test Equipment 
today at: 


800-505-TEST 


(AA) MOTOROLA 


*From $286/mo. on a 36-mo. lease. 
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Motorola enters wireless software market with internal, partnered mobile applications 


Motorola has entered the wireless 
communications software business, “the 
fastest-growing segment for mobile data 
vertical markets,” said Bill Blandford, the 
company’s operations manager for its 
RadioWare Software Solutions business 
division. The software, provided by 
Motorola’s Land Mobile Products Sector, 
Schaumburg, IL, will be created by allied 
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STI-CO’s new 800 Series (XXX-S-800) 
cowl-mount disguised antennas cover 60 MHz 
minimum within the 806-866 Mz cellular 
and trunking frequency range, and are exact 
AM/FM antenna replacements for select 
Ford, Chrysler and GM body styles. 


For additional information (or to order) try our 
new 800 fax number: 1-800-685-1722! 


Join the 800 Club with... 


developers and by Motorola itself. 
Motorola’s strategic software alliance 
program unites third-party software solu- 
tion providers under the RadioWare ban- 
ner to supplement Motorola’s internally 
developed products. Software applications 
from allied developers include automatic 
vehicle location (AVL), computer-aided 
dispatch (CAD), message switching, mo- 
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411 COBHAM DR. ORCHARD PARK, NY 14127 (716) 662-2680 FAX 1-800-685-1122 
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bile terminal messaging, records manage- 
ment and report writing. 

Alliance partners to date include: OCS 
Technologies, Pleasanton, CA; Westing- 
house Electric, Baltimore; Tusk, Palm 
Beach Gardens, CA; and Impact Solutions, 
San Diego. Initial offerings provided by 
these alliance partners target the mobile 
computing and public safety markets, par- 
ticularly law enforcement. 

RadioWare programs will use advanced 
object-oriented technologies and a service 
creation environment for wireless net- 
works, said Blandford. 

“RadioWare will combine our strategic 
alliances’ software packages with inter- 
nally developed software, like MagicPipe, 
to provide complex vertical market soft- 
ware solutions for mobile workers,” he 
said. Stated goals for the RadioWare busi- 
ness are to integrate wireless networks and 
lo maximize scarce radio spectrum avail- 
ability by using technologies such as com- 
pression and net change. 

One of the first internally developed 
releases from the RadioWare software line 
is WaveSoft-Fire. The program allows 
firefighters to access maps, building sur- 
veys or inventories and hazmat safety data 
sheets from a laptop computer while en 
route to a fire scene. 

Motorola will offer both pre-sale and 
post-sale software support for the new line, 
including system integration, 800-number 
hot lines, ongoing maintenance programs 
and software updates. 


Third frequency application 
window open for filing 

The New England Planning Committee 
(FCC Region 19) has announced the open- 
ing of a new frequency application win- 
dow. Region 19 includes Maine, New 
Hampshire, Vermont, Rhode Island, Mas- 
sachusetts and in Connecticut the counties 
of New London, Windham, Tolland and 
Hartford. 

Applications for a third window filing 
for the 821MHz-824MHz/866MHz-— 
869MHz band must be post marked after 
July 31, 1995 and before September 1, 
1995. 

For further information and an applica- 
tion package, contact James Blesso, Com- 
mittee Chairman, New England Planning 
Committee, C/O Office of Statewide 
Emergency Telecommunications, P.O, 
Box 2794, 1111 Country Club Road, 
Middletown, CT 06457-9294, 203-685- 
8031. 
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Readers’ choice 


Of all the new products and services in the October 1994 issue. the one re- 
printed here generated the most reader requests for additional information. If you 
missed it the first time, here is your opportunity to acquire more information on 
it. Just circle the corresponding Fast Fact Card number on the card found in the 
back of this issue and mail the card to us. 


Hand-held radio receiver employs extremely wide frequency range 


The wide-range, hand-held Trident TR2400 radio re- 
ceiver from Ace Communications covers virtually all 
voice broadcast frequencies, from 100kHz to 2.06GHz. Its 
demodulation modes are AM for broadcast, worldband and 
for civil and military aviation; narrowband FM for police, 
fire and emergency transmissions; wideband FM for radio 
and TV audio broadcasts; and single sideband for 
transoceanic aircraft and ships at sea, Desired frequencies 
are entered on a keypad, and entries are displayed on a 
backlit LCD. The unit searches for active channels and 
allows the user to store as many as 1,000 locations in per- 
manent memory. Power is supplied by four AA batteries, 
Audio is heard through the built-in speaker or the supplied 
earphone. Other accessories include a 12Vdc dashboard 
plug, ac battery charger, belt clip, flexible antenna and 
mounting hardware. 

Circle (500) on Fast Fact Card 


WIRELESS PO 
FOR WIRELESS 


COMMUNICATIONS 


Dallas, Texas 
800-442-3811 


Atlanta, Georgia 
800- ara eure! 


Denver, Colorado 
800-726-6245 


Seattle, Washington 
300-406-2964 


Toronto, Canada 
800-265-8685 


Mexico 
(95) 800-866-3811 


Cellular test amplifier raises 
monitor output power levels 


A portable cellular test amplifier de- 
signed to raise signal generator and/or 
spectrum monitor outputs to communi- 
cations power levels is available from 
VoCom Products. Two models will am- 
plify signal generator outputs (220dBm 
to OdBm) to I5SW and SOW. Full power 
adjustment is provided, making the units 
suitable for 3W-6W signal level testing 
and field-strength calibration, Full 
cellular band coverage provides an cco- 
nomical alternative to wideband high- 
gain amplifiers. Other models are 
available for other communications 
bands. 

Circle (401) on Fast Fact Card 
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Siemens high-efficiency solar 


modules 


exceptional power and 


proven reliability make them the 


leading choice for supplying 
power to telecommunication| 
RF installations. For complete ¢ 
on how Hutton can power 
system, call today! 
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New products 


Software system walks users through Form 600 applications step-by-step 


Brown and Schwaninger has created 
the Form 600 Made Painless software 
system that enables users to complete and 
print any applications that use FCC Form 
600. The software automatically converts 
feet lo meters, or miles to kilometers, and 
assists in converting NAD 27 geographic 
data to NAD 83. The software also auto- 


matically fills in many of the questions 
consistent with the type of application 
being filed. Users may print a report that 
will identify possible missing or incorrect 
entries in their application. The printed 
product is your application to the FCC 
and can be stored on disk for future use. 
Circle (402) on Fast Fact Card 


Keep your pagers in shape with Motorola Pager Care” 


Why trust your pagers to anyone else? 


For a free customized 
service package or the 
location nearest you, 
call 1-800-548-9954 
today. 


© 1995, Motorola, inc. 


Motorola, Pager Care and Pager Care Centers are tradematic 
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Decoder assists setup, management 
for advanced messaging paging 


The Signalpro decoder from Advanced 
Signal assists paging system operators in 
the setup and maintenance of advanced 
messaging paging systems and ensures 
maximum channel utilization. Signalpro 
was specifically designed to decode 
Motorola’s Flex paging protocol in addi- 
tion to standard numeric paging formats. 
Used in conjunction with a paging chan- 
nel receiver and a PC, the unit decodes 
the paging formats, and the PC transforms 
the paging data into useful information. A 
graphical user interface (GUI) operates in 
conjunction with Windows 3.1 or higher 
to provide a point-and-click menu inter- 
face for manipulating display windows, 
file storage and parameter changes. 

Circle (403) on Fast Fact Card 


Battery support station combines 
fast charger, analyzer, conditioner 


The Ramtech conditioning charger 
from BatteryPro Centres combines a fast 
charger, analyzer and battery conditioner 
in one unit. Each battery-specific adapter 
is equipped with an optical sensor that 
will start a self-test on the specific con- 
troller card when a battery is inserted. 
Batteries are processed simultaneously in 
multicharger models. Batteries left unat- 
tended in the charger are cycled weekly 
to prevent degradation, Capacity testing 
is performed every tenth time a battery is 
inserted in a specific charger. Other fea- 
tures include autonomous adapter opera- 
tion and battery temperature monitoring. 

Circle (404) on Fast Fact Card 


Software provides firefighters 
location information en route 


WaveSoft-Fire from Motorola’s 
RadioWare Software Solutions is a soft- 
ware package for emergency response 
firefighting applications. Used in con- 
junction with an in-vehicle computer, the 
software uses an RF link to access both 
text and graphics information on a loca- 
tion while the response vehicle is en route. 
A dispatch link module allows wireless 
RF transmission of response strategy and 
mapping information, The program is 
designed to supply firefighters with ac- 
cess to site-related information such as 
building pre-incident surveys, hazmat 
background, mapping of addresses and 
hydrant and gas line locations. 

Circle (405) on Fast Fact Card 


Dehydrator provides pressurization 
for small-volume transmission lines 


The DryLine MT-050 series dehydrator 
from Andrew provides pressurization for 
small-volume (0 to 10 cubic feet) trans- 
mission lines. Applications include 
cellular, broadcast, microwave and earth 
station antenna systems. The MT-OSO is 
fully automatic and does not require by- 
pass kits, ancillary air tanks or heaters. 

Circle (406) on Fast Fact Card 


Mobile unit transmits cardiac telemetry to receiving hospital 


The Life-Tel T.S.S. (telemetry sending 
system) from Racom Products is designed 


for mobile emergency medical applica- 
tions. The unit transmits ECG strips to the 
receiving hospital via mobile radio, 
cellular phone or landline telephone. Inter- 
nal AA batteries are monitored by an LED 
low battery indicator. The unit also can be 
used with a 12Vde power source or an ac 
adapter. A receiving console, the Life-Tel 
T.R.S., is also available. 
Circle (407) on Fast Fact Card 


MAS radio series incorporates calibration and control features 


Alligator Communications has added 
automatic calibration and control features to 
its 90OMHz multiple address system (MAS) 
radios. New features include: Automatic 
Global Frequency Calibration (AGFC); au- 
tomatic deviation control; and automatic 
level control. The master unit is fully redun- 
dant and incorporates hot/warm standby with 
automatic transmitter A/B cycling. 


Circle (408) on Fast Fact Card 


Isolation test chamber provides interference-free environment 


The Isolator 144 RF isolation test cham- 
ber from Triplett provides an interference- 
free test environment for two-way radios, 
pagers or cellular phones. Typical RF iso- 
lation is 80dB. The unit also approximates 
free space, preventing reflections and load- 
ing of the antenna. Baseband and power 
connections are also provided. A joy stick 
manipulator for button testing covers an 
area nearly eight inches in diameter, 

Circle (409) on Fast Fact Card ‘ip 


-.. Power Amplifiers 
=Base &Repeater 


AMPLIFIERS 
The AF People 


529 Forman Drive #B 
Campbell, CA 95008 
408 986 9700 FAX 408 986 1438 


all 


~ @ VHBow Bandito 600W 


e@ VHF 1408400 MHz to S00W 


P990MHz Linear 


UHF 400-550MHz to 500W 


@ UHF 800-960 MHz 50 & 100W 


— 12V,24V,110Vac — All amplifiers 
rated for continuos operation 


Call 1-800-986-9700 
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Product/Logo directory 


Andrew Corporation 
Andrew Corporation is an international supplier of 
communications equipment and services, Andrew of- 
fers coaxial cable. connectors and accessories for wire- ANDREW 


less communications applications. 
Circle (451) on Reply Card 


Celwave 


Celwave manufactures a wide ® 
array of communication system CE LWAVE 
components: base station, mobile 
aml portable antennas; cavities; DIVISION OF RADIO FREQUENCY SYSTEMS INC, 
fillers; duplexers; receiver multicouplers; combining products; amplifier sys- 


tems including BDA systems; and transmission line products. 
Circle (452) on Fast Fact Card 


Centurion International 
Antennas and batteries for mobile communications, 
LMR. cellular. PCN. PCS, PCMCIA and other wireless 
applications. Engineering and Design department avail- 
able to assist with custom antennas and/or batteries. 
Circle (453) on Fast Fact Card 


Combined Technologies 
Combined Technologies manufactures remote display and control equip- 
ment for receiver voting systems. It also makes transmitter steering control- 
lers that work with comparators {volers) to steer multiple transmitters. 
Circle (454) on Fast Fact Card 


lamp a microwave dish 
4 i 


[0 any tower. 


Good ideas and thousands of 
parts you can use right now. 


PROD Inc. 


P.O. Box 128, Plymouth, Indiana 46563-0128 
Tolaphana (219) 936-4221, FAX (219) 930-6796 


Cail for our 
FREE catalog. 


Circle (52) on Fast Fact Card 


Mobile Radio Technology June 1995 


Communications Specialists 


Tone signaling equipment for 
two-way radio systems, including eke COMMUNICATIONS 
paging encoders/decaders, repeater , = 
tone panels, DTMF, CTCSS, DCS retrofit devices, Morse station |Ders and 


video transmission equipment. 
Circle (455) on Fast Fact Card 


Connect Systems 
Connect Systems’ model CS-900 vox-conitrolled. simplex interconnect 
eliminates costly leased lines and de remotes. Access your base radio from 
any telephone. anywhere. 
Circle (456) on Fast Fact Card 


Decibel Products 
Decibel Products, a division of the Allen Telecom Group, 
designs, engineers and manufactures base station equipment 
solutions for virtually all RF standards applications. including 
cellular/GSM, PCS, AMPS, NAMPS, TACS, ETACS and SMR. 
Circle (457) on Fast Fact Card 


DECIBEL. 
PRODUCTS 


Division 
™ 


Doppler Systems 
Doppler Systems offers a line of reasonably priced direction-finding sys- 
tems covering SOMHz-1.000MHz. Users include cellular companies, two- 
way commercial radio networks and government agencies. 
Circle (458) on Fast Fact Card 


Hutton Communications 
Wireless communicalions equipment and components are available from 
Hutton, As a regional distributor with national strength, Hulton can offer 
fast delivery, personal service and product delivery. 
Circte (459) on Fast Fact Card 


IFR Systems 

IFR Systems designs, manufactures and markets 
communications service monitors, RF and micro: 
wave spectrum analyzers and avionics test equip- 
ment. Through its wholly owned subsidiary, Photon 
Kinetics, the company also provides test equipment 
for the manufacture. installation and maintenance 
of fiber-optic systems. 

Circle (460) on Fast Fact Card 


Maxon America 


FM two-way communications 
equipment offered by Maxon in- 
cludes synthesized VHF and UHF 


portable and mobile radios and crys 
tal portable radios for VHF lowband. 
VHF highband and UHF, POCSAG numeric pagers. paging systems, data 
telemetry modules and SMR/trunking products. 

Circle (461) on Fast Fact Card 


A World of Communications 


Midian Electronics 

Three new feature-packed Midian 
products available for the Radius 
GP-300/P110: 1) High-security 
scrambler w/OTAR; 2) Radio- 
telephone/trunking w/10 operating zones. multivendor-compatible, scram- 
bler, plus many other features; 3) Multi-format universal encoder/decoder 
w/ANI, ENI. transpond. scrambler. 

Circle (462) on Fast Fact Card 


Modular Communication Systems 
Ultra-Com PRO microprocessor-based communications control system. 
Features include proprietary “Screenmaker” and “Customizer” programs, 
enabling user to design screens and operating parameters for specific Svs 
{ems and operating procedures, 
Circle (463) on Fast Fact Card 


PanaVise 
Now you see it. now you don't! The NEW InDash from PanaVise, Simply 
the best dash mount money can buy. Call for an application list today. 
Circle (464) on Fast Fact Card 


PiRod 
PiRod’s “Tower Parts and Accessories” catalog is loaded with photos, 
drawings and descriptions to help you identify, specify and price the tower 
parts you need. 
Circle (465) on Fast Fact Card 


PolyPhaser 
PolyPhaser Uni-Kit 2 kits ground copper to copper, copper to tin, tin to 
tin, and tin to copper. Kits fit cables from '/:" to 2" diameter and ellipticals 
up to EW28. 
Circle (466) on Fast Fact Card 


Silicon Valley Power Amplifiers 
Recognized for its excellent service and quick responsiveness. Silicon 
Valley Power Amplifiers unites the best of RF technology with stringent 
manufacturing standards to provide a range of high-quality CW rated power 
amplifiers, 
Circle (467) on Fast Fact Card 


TPL Communications 
The LMS series power amplifier is a fully enclosed package. It includes 
power supply, metering, SWR and overtemp protection. Power levels to 
120W. 35MHz-960MHz. 
Circle (468) on Fast Fact Card 


Transcrypt International 
The DME 9600 dual-mode 
encryptor provides both digital 


f. ™ 
encryption and analog voice pri- ( RANSCRYP! 


vacy over the public switched tele- . 

phone network (PSTN). The unit SE ee ee 

is backward compatible with Transcrypt's analog cellular and landline voice 

privacy products. The DME 9600 plugs belween the handset and base unit 

of any office phone, preserving proprietary features and functions. 
Circle (469) on Fast Fact Card 


Squelch your Voting System problems 
with a CTl Comparator Display 

COT 

Yoting (TL 

Comparalors Crh 

COT 


_ PAA 
== we Local, Leased, or } 
is a Ee Dial-Up Line 


EIN RE es Remole Comparator Concentrator 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

®@ Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines, 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson/ G.E. Analog Voters 


Lor: GOMBINED 
7 TECHNOLOGIES, INC. 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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Trilogy Communications 
Trilogy Communications is a ma- 


jor supplier of coaxial cable for the bd 
worldwide CATV and telecommuni- 
cations markets. The AirCell prod- 
uct line, by Trilogy, including the 
Air-dielectric Radiating Cable, fea- COMMUNICATIONS INC. 
tures fully bonded, hermetically 


sealed chambers requiring no pressurization. ISO-9001 registered. 
Circle (470) on Fast Fact Card 


Wavetek 
The 4032 Stabilock supports 
all of the known digital cellular WA T 
formats. It will test TDMA, VE EK 
GSM, JDC at 800MHz and 1.5Gi1z mobiles and base, CDMA mobiles and 


base and CS-1800 at 1.8GHz. 
Circle (471) on Fast Fact Card 


Zetron 


Beauty and the Best. As many 
as 25 remotes can control a a ETR oO ra 
single LTR base station over any 
voice-grade, two-wire line. Com- 

patible with EFJ 8600 or Challenger Plus remote-mount radios, also com- 


patible with Kenwood TK 930, 931 and HD radios. 
Circle (472) on Fast Fact Card a 


TRANSMITTER LOCATION 


Direction Finding System Models available with 
Tracks Down computer interface, 
* Stuck Microphones synthesized speech, 
* Cable TV Leak for fixed or mobile 
able eaKs use, covering 50 MHz 

« Jammed Repeaters & to 1 GHz. Call or fax 


Cell Sites for details 
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It’s 
better 


Use Omnicron Voice Logging Recorders to document your 
important telephone and two-way radio conversations. They 
provide immediate review, plus a tape to store for future 
reference -the sensible way - at a sane price - from $340.00. 


Easy installation * Automatic yoice activation * 2, 8, or 16 hours 
of solid talk time on each standard audio cassette * Fail safe 
alarms monitor tape movement to prevent errors * Optional Talking 
Time Clock repeats the time and date on a dedicated time channel. 
Omnicron has a full line of accessories: transcribers, tapes, 
sequencers, phone couplers, radio cables, etc. * Immediate delivery 


* 20 years of quality voice recording products and service ® 


OMNIGRO 


581 LIBERTY HIGHWAY 
P.O. BOX 623 


© ELECTRONICS eutnam, ct 06260-0623 


Phone: (203) 928-0377. — FAX: (203) 928-6477 
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OCOMM, INC. 
PHOTOVOLTAIC, SALES, ENGINEERING, INDUSTRIAL DIVISION 
AND DESIGN TO SERVICE ALL YOUR —9850-A WEST GIRTON DRIVE 


REMOTE ELECTRICAL ENERGY NEEDS, LAKEWOOD, CO 80227 
WORLDWIDE INSTALLATION. 303-988-8208 


mr KYOCERd 800-223-9580 


FAX (303} 988-9581 
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Selection Guide contains more than 1,000 products 

A 320-page product selection guide features all of Celwave’s 
1,000+ products, which include base station antennas, filters, 
transmitter combiners, bi-directional amplifiers, duplexers and 
receiver multicouplers. Users will find each product family 
accompanied by photos and/or illustrations, specifications, or- 
dering information, features and benefits, and, where appropri- 
ate, graphics illustrating performance characteristics, 

Circle (301) on Fast Fact Card 


Catalog describes audio accessories 
A color catalog describes audio accessories for productive 
communications in hostile environments. The catalog from Ear- 
mark is divided into sections that include Loudmouth products, 
headphones, microphones, service and warranty information. 
Circle (302) on Fast Fact Card 


Catalog covers solar accessories 

A solar catalog from Hutton Communications is designed 
to make ordering easier. As well as information on power sys- 
tems and solar accessories, the catalog offers specific applica- 
tion systems with worksheets and photos. The company’s power 
systems team is available to aid in the custom design of systems 
for interested customers. 

Circle (303) on Fast Fact Card 


Selection guide lists test equipment 

A 16-page color wireless communications selection guide 
features information on Wavetek’s range of test equipment. I1 
includes information on the Stabilock 4032, which tests as many 
as 40 formats for analog/digital cellular, mobile radio and pag- 
ing markets. Also highlighted are the 3600D cellular test set and 
the 600 CAT cellular activation test set, as well as paging equip- 
ment and service monitors. 

Circle (304) on Fast Fact Card 


Catalog includes planning guides, technical data 

A 620-page color catalog from Andrew has major sections 
on microwave systems; broadcast and satellite earth station an- 
tenna systems; coaxial cable, connectors and accessories; 
waveguide; towers and equipment shelters. Other sections in- 
clude distributed communications services antennas for tunnels 
and buildings and special application antennas. The catalog 
contains detailed descriptions, specifications and photographs 
of products, plus planning guides, technical data and tips on 
how to troubleshoot a system or product problem. 

Circle (305) on Fast Fact Card 


Catalog describes racks, rack accessories 
A 24-page catalog describes Middle Atlantic Products’ line 
of racks and rack accessories, including shelves; panels; vents/ 
cooling; and rails and hardware. Each listing contains a descrip- 
tion and a list of features, specifications and illustrations. 
Circle (306) on Fast Fact Card 


Catalog covers power products 
A 66-page power products catalog from Hewlett-Packard is 
targeted toward research and development and production engi- 
neers. It contains the latest technical information on alternate- 
current sources, direct-current power supplies and electronic 
loads, power-test systems and solar-array simulators for the lab 
or factory. 
Circle (307) on Fast Fact Card oh 


Thomas McCuin James Heath 


Albert J. Flynn = Tim Pittman 


Changes at Seiko Communications, Beaverton. OR: 

Albert J. Flynn III, senior vice president of marketing and 
sales, advances to president of Seiko Communications of 
America. 

Kenneth Gray, vice president of engineering, moves up to 
president of Seiko Communications Systems. 


Tim Pittman leaves United States Cellular, Chicago, as 
market manager to join Everon America, Jackson, MS, as direc- 
lory of sales and marketing for the North American and Latin 
American markets. 


Changes at Midland International, Kansas City, MO: 
Thomas P. McCuin departs Argus Systems as a regional 
manager to join Midland as an area manager based in Raleigh, 
NC. 
James A. Heath, area sales manager based in Minneapolis, 
advances to bid-and-quote manager. 


Jerry Stupka, managing director of international sales and 
marketing for Allen Telecom Group, Cleveland, advances to 
vice president of international sales and marketing. 


Changes at Stanilite Pacific, Annapolis, MD: 

James Crinklaw leaves E.F. Johnson, Burnsville, MN, as 
area manager of advanced systems to join Stanilite as sales 
manager for North America digital mobile products. 

Thom Morrow exits Mototola LMPS as sales manager in 
Tampa, FL, to become vice president of North American Op- 
erations for Stanilite. 


Changes at Communications Associates, Joliet, IL: 

Sara Anderson leaves the sales staff of Mobile Communica- 
tions, Bourbonnais, IL, to join Communications Associates as 
product manager. 

Lori Alexa departs Ryerson Steel, Chicago, as a member of 
the sales staff to become marketing director for Communica- 
tions Associates, 


Changes at Transcrypt International, Lincoln, NE: 

Gerard Donovan exits Becton-Dickinson, Holdrege, NE, as 
senior quality assurance engineer to join Transcrypt as quality 
assurance manager. 

Max Neighbors, senior accountant for Nebraska Furniture 
Mart, Omaha, NE, becomes assistant controller at Transcrypt. 


Promotions at Digital Microwave, San Jose, CA: 

Graham Powell, sector vice president for sales in Europe, 
Africa and the Middle East, moves up to vice president of world- 
wide sales. 

Shaun McFall, director of marketing, advances to vice presi- 
dent of corporate marketing. 

Tim Hansen, vice president and program manager, moves up 
to vice president of the Spectrum business unit. 


Introducing 
the BMAF Series 
of... 


MAXRAD 


Glass Mount 
Antennas 


The Benchmark of Quality 


MAXRAD * 4350 Chandler Drive * Hanover Park, IL 60103 « USA 
Order: (800) 323-9122 + Fox: (708) 372-8077 + Phone: (708) 372-6800 
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etters from readers 


Tower for ‘offset’ frequencies: Being in the industry for 30 years, right 
Here are photographs of a radio tower in away T thought of using this tower for the 
Flemington, NJ, that was damaged in an “offset” frequencies. 


unusual way. A concrete truck caught a Charles F, Adams 
guy wire to the tower owned by President 
Flemington Block & Supply and pulled it Industrial Communications 
just enough, forming an offset. Easton, PA 


Need a remote that 
looks as good as 
it performs? 


Call Zetron to 

find out why 

we're #1 in LTR® 
compatible 
remotes. 


ZETRON). 


Zetron, Inc. 

12034 134th Ct NE, PO Box 97004 
Redmond WA 98073-9704 

Ph: (206) 820-6363 Fax: (206} 820-7031 


LTR? Is a registered tradamark of EF. Johnson. 


<4 4 


Z GIRIWRIGHT 800-543-8614 


COMMUNIGITIONS COMPANY : 
7812 Red Sky Drive Outside U.S. 513-489-1755 


Cincinnati, OH 46249 USA 


Fax 513-489-1449 
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Classified Ad Manager 
(800) 771-3351 
(913) 967-1923 
Mail 
Mail your ad materials to: 
Tammy Kalebaugh 
Advertising Coordinator 
9800 Metcalf Ave. 
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Scott Thompson 


Telecomm Engineering Inc. 
maxon’ Portable Service 


CP0500, CP1000, SP2000 Series 
* Factory trained technicians 
« $50.00 flat rate plus parts 
* Battery conditioning included 
* Warranty « Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


€2 (800) 420-5166 Zam 
36 OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZ! 
PRESIDENT 


930 THOMASVALE ROAD SUITE 200 
E, FLORIDA 32303 
PHONE (804) 224-4451 


GE PORTABLE SERVICE 
* FAST TURN 

* WARRANTY 

* $37.00 hr/2 hr. MAX 


+ PARTS GE LIST 
* RETURN UPS PAID 


Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 cz 


BROWN AND SCHWANINGER 


Attorneys At Law 


1835 K Street, N.W. 
Suite 650 
Washington, D.C. 20006 


202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile, SCADA, & Microwave Systems 
Tower & Path On-Site Surveys 
P.O, Box 884 PH; (409) 588-3200 
Montgomery, 1X 77356 Fax: (409) 588-4434 


MTVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P-E. 


President 


1425 Greenway Drive. Suite 350. Irving. Texas 75038 
214/580-1911, Fox: 214/580-0641 


Xlite Wamer Group 
MANAGEMENT CONBLA TANTS 

* Radio/Microwave/E9-1-1 

* CAD/Mobile Data Design & Selection 


* Police/Fire/EMS 
* Consolidation Studies 


5950 CANOGA AVENUE, SUITE 600 
WOODLAND HILLS, CALIF, 91367 
(818)710-885S 


Communications Technology Associates 
A division of Hayes, Seay, Matters & Mattern, Inc. 


PLANNING AND DESIGN; 
* 2-Way Andio 

“MW & F/O 

* CAD/MOT/AVL/Paging 


ay 


PLUS: 

+ Complete A&E Services 
* Bidgs, Towers, Pwr Sys 
* Structural Engineering 


Bus, (804) 249-9200 P.O. Box 4579 
FAX (804) 239-9221) Lynchburg, Virginia 24502 


Mobile Communications Consulting 
S. Ro McConoughey, P. E 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 


PORTABLE 

SERVICE, INC. 
121 Crowell Lane * Lynchburg, VA 24502 
@ GE Portable Radio Service Depot 


Factory Approved Nationwide 
* Current Product Lines 
FACTORY TRAINED * Voice Guard Certified 
TECHNICIANS 
FOR QUALITY SERVICE 


* Public Service Trunking 
804) 239-3049 


(301) 926-2837 


* Surfaca Mount Technology 
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— — = 
THE PORTABLE DEVO HERB SACHS, CONSULTING 


¢ FACTORY TRAINED TECHNICIANS 
¢ SURFACE MOUNT TECHNOLOGY « Specialist in Public Safety Communications 


* FACTORY APPROVED NATIONWIDE © 


FREDERICK G. GRIFFIN, P.C. 


3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 


* PUBLIC SERVICE TRUNKING « P.O. Box 729 
* VOICE GUARD CERTIFIED « Bowie, MD 20715 
» MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS » 301-464-4268 


& Raute 2, Box 338C * Lynchburg VA 24501 
804-237-3427 


Professional Consulting Services Employment 


EXPERIENCED BENCH TECHNICIAN 
GE/E.F. JOHNSON SMR operator has an 
immediate opening for a bench tech. We offer 
a stable position with established company. 
Profit Sharing, Paid Vacations, Medical, Salary 
DOE to $35,000 starting. Please fax or send 
resume. FAX: 702-353-3621. 

ADVANCED COMMUNICATIONS, INC. 

593 OVERMYER, SPARKS, NV 89431 


CELLULAR SYSTEMS 


SCI is a full service information, commu- 
nications & business consulting corpora- 
tion that provides integrated solutions and 
on-going support in the wireless market- 
place. SCI employs & subcontracts experi- 
enced professionals, technicians and en- 
gineers, for projects in Chicago, nationwide 
and overseas. Relocation is not required, 
international travel is available. Send or fax 
resume to the Resource Manager for im- 
mediate and future consideration in the 
following areas: 

* Cell Site ¢ Switch Development (5ESS) 
«RF Systems » Switch Database Support 

* Propagation » Software Development 
*Networking » Protocol Development 
*GSM « Int'l Field Support 


SC SOFTWARE 
CONSULTING INC 

4736 Main St., Suite 7 Dept. MAT, Lisle, IL 60532 

(708) 960-2947 FAX (708) 960-2993 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


(7 Mabile Radio Systems {¥| Microwave Radio Systems 
|7| Mobile/Portable Data Systems 71 Vehicle Location Systems 
|7| Computor Aided Dispatch Systems _—{/| Fiber Optic/PCM 

| Basic And Enhanced 9-1-1 Systems Transmission Systems 
{¥| Telophone Networks 7] Full GIS Services 


PLANNING, DESIGN, IMPLEMENTATION 


Successfully 
Target 
New Business... 


A 


( 


Contact 
Scott Thompson 
(913) 967-1923 
Fax (913) 967-1735 


10 Woodbridge Center Drive CONMMUICATIONS 
Woot eee) 636-0970, CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 * FAX (980) 636-7260 


Offices throughout the United States and London, England; 
Melbourne, Australia; Richmond, B.C. Canada 


COMMUNICATIONS 
CONSULTING SERVICES 
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SUMMER SPECIAL 
rT (e is MOBILE COVERAGE PLOTS! 
$100.00 PER PLOT! 


INCLUDES: 
BACKGROUND BASE MAP 
COVERAGE PLOT (OVERLAY) 
SHIPPING & HANDLING (U.S. POSTAL) 


OFFER GOOD THROUGH LABOR DAY 1995 
409) 588-3200 P.O. BOX 884 Tx 77358 


TNCTS 


CONSULTING SERVICES ENGINEERING AID SOFTWARE 
* Microwave Systems ¢ Microwave Calculations 
« 2-Way Radio Systems * Path Profiles (Graphics) 
¢ Telemetry / SCADA Systems * Mobile Coverage 


* Path Survey & Analysis * Multi-Point Calculations 
* Specifications & Licensing * HAAT Calculations = s & Consultants 
U.S.G.S. MAO DATA BASE: 30 SECOND 73 ARC SECOND DATA BASES to the Wireless Community 


CONTACT: JERRY SIMMONS 800-JOB FAXX 


P.O. BOX 884, Montgomery, TX 77356 » (409)588-3200 » FAX (409) 588-4434 Specializing in Sales, Marketing, 


Technical, & Engineering Placements 


Looking For a Job? : Call Scott Thompson Gables One Tower 


Hav. Job O re” 1320 S. Dixie Hwy., Suite 821 
ave a JO enin : ROS Coral Gables, FL 33146 
tise P 9: Classified Advertising (800) JOB-LINK 


MOBILE RADIO'S (800) 771- 3351 2-Way Salesperson 
classified ads 


: ; 3 Radio Communications Service, Inc. 
_ They're well read! Fax (913) 967-1735 1245 Washington St. SW 


Albany, OR 97321 
503-928-1631 » Fax 503-928-422] 
Call or fax resume. 
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nie Employment 


WIRELESS ENGINEERING OPPORTUNITIES 


with 


@ 
MOBILE SYSTEMS INTERNATIONAL 


Mobile Systems International (MSI) is a world class company with a reputation for providing high quality advanced consulting 
support to telecommunications, PCS/PCN, ESMR, Cellular, and Paging operators, as well as other wireless system operators 
worldwide. MSI offers a wide range of services covering CDMA, GSM, IS-54, TDMA, AMPS, MIRS, Paging, and other wireless 
technologies. Typical services provided to our customers include: 


Radio, Signaling, and Network System Planning and Design 

System Dimensioning 

Technology and Vendor Selection 

System Design Audits 

New Technology Integration 

System Performance Monitoring 

Strategic and Management Consultancy 

Technical Training 
MSI offers the opportunity not only to be involved with all of the newest wireless technologies but to also work with a group of 
highly qualified and experienced engineers. At MSI our engineering team takes pride in holding themselves to the highest engi- 
neering standards. Applicants should possess a BSEE or MSEE degree with a minimum of | year experience in the wireless 
engineering industry, and must be innovative as well as highly detail and results oriented. Excellent presentation and technical 
writing skills are also required. Other useful skills include knowledge of DOS and UNIX operating systems, microwave engineering, 
networking of wireless communications systems including GSM, IS-41 and SS7, development of RF propagation models, traffic 
engineering, and knowledge of antenna and receiver design principles. Travel may be required. 


We at MSI are committed to further expanding our RF and Network engineering consultancy by the addition of experienced, well 
qualified wireless engineers. Engineers are needed in our Chicago, Dallas, Atlanta, and Washington DC offices as well as other 
customer locations throughout North and South America and Asia. If you are a highly motivated engineer who meets the above 
mentioned qualifications, MSI is the career move you are seeking. Please send your resume in strictest confidence to the address 
below. MSI is an equal opportunity employer. 


Mobile Systems International * Personnel Department « One Lincoln Centre, Ste 200 * Oakbrook Terrace, IL 60181 
Fax (708) 261-3028 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 


Fees client paid, Send resume to address below, 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
* Technicians * Engineers * Managers * Sales 
*Extensive national resource of personnel 
Employers: Call 606-491-5410 10 am to 8 pm 


Communication Resources 


P.0.8ox 141397 «Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


2-Way Radio Technician Needed 


WESTLINK Paging, a nationally recog- 
nized leader in personal communication 
and pioneer in up-coming PCS, has oppor- 
tunities in San Diego, CA, for a Technical 
Manager and a Systems Technician and for 
a Technical Manager in Phoenix AZ. to 
conduct preventative maintenance checks 
on transmitters & system-related equip- 
ment. The candidate must be able to ex- 
ecule established maintenance methods to 
meet service quality objectives including 
routine & preventative maintenance of pag- 
ing terminal and radio equipment. Candi- 
date must be highly organized and have the 
ability to manage and interface with inde- 
pendent contractors. Candidate must have 
an Associates degree in Electronics or 
Radio-related field or equivalent experi- 
ence and an FCC General Class Radio li- 
cense and or NABER Certification. 
Westlink Paging offers a competitive sal- 
ary and an excellent benefits package. 
Please send resume to: 
Westlink Paging 
Attn: Dave Simpson 
1650 N.W. Front Ave. 
Suite 190 
Portland, OR 97209 


EOE. Employment is conditioned upon the applicant 
undergoing and passing a pre-employment drug rest. 


A full time position is available for a 
person with a minimum of 3 years 
experience in 2-way radio repair: 
experience with Motorola radios 
is a plus. 

Please send resume to: 
Attn: MRT Dept. # 943 
9800 Metcalf 
Overland Park, KS. 66212 


2-WAY RADIO / MICROWAVE TECHNICIANS 
HOUSTON - NEW ORLEANS 
Land Mobile Technicians: 
Extensive background in Motorola, E.F, Johnson, and GE Conventional and Trunking systems. 
Field Technicians: 
Installation, service, and maintenance of relecommunications equipment, microwave, satellite, 
radio links, analog/digital, yoice/data circuits. 
Minimum of 5 years experience. FCC license or equivalent certification is mandatory. DOS 
fluency, good communications skills, good driving record, tower climbing, heavy lifting, travel, 
offshore, and overtime are required. Networking and overseas project experience are a plus. 
IF YOU QUALIFY, PLEASE MAIL RESUME TO: 
IWL Communications, Inc. 
P.O. Box 1324 
Friendswood, Texas 77546 
Attn: Human Resources 
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Training/Seminars 
Be Cc Cc GMDSS / MARINE RADIO / GROL 


Nationwide training at multiple locations is offered 
via EITN. Elkins Institute is the official examiner for 


COMMERCIAL LICENSE FCC commercial licensing as a COLEM and has 


offered FCC training classes for 40 years. 


Fe TRAINING / EXAMS / STUDY GUIDES 


. Also offering Fiber Optics & Industrial Electrical Power Systems Courses EIT N 
CALL (800) 435-3486 
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Complete Pager Testing... 


Quickly and Easily Tests 
All Popular Pagers 
Pocsag, Golay, & NEC 
digital paging formats 
512 to 2400 Baud Rates 
Alignment & Sensitivity 
Fast Verification of 
Re-Crystalling Jobs 


Includes...COM-3 Communications Service Monitor ($2,995), COM-6 Universal 

Encoder ($995), RTF-1 Radiation Test Fixture (6465), CT-125 Frequency Counter ($190), 
SM-1 Automatic SINAD Meter ($250), all interconnect cables, shipment to your door, and 
a quick hook-up guide for fast set-up and immediate profitability! Shipments going daily! 
Complete package only $4,995. Leasing available. Call now and be testing tomorrow! 


=e 
RAMSEY ELECTRONICS, INC. = -0-} CALL 1-800-446-2295 
793 Canning Parkway, Victor, NY 14564 FAX 1-716-924-4555 
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DuraComn’ 
2 Channel Tone & Voice Monitor Pager 


[4% VHF/UHF/Low Band 

[Vj PC Programmable Tones 
[M{ Multi-Addressable 

[Vj Scan Feature with Priority 
(4 DurAlert, Full Accessories 
[“/ High Dealer Margin 


~Duracomm DuraComm Corp. 
Kansas City, MO 
1-800-467-6741 » FAX 816-741-7499 


Circle (68) on Reply Card 
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Business opportunity 


SOUTH FLORIDA 
152 MHz RCC CHANNEL 


Newly licensed 2 way/paging facility. 


Asking $150K. 
Call John at: 
800-332-0377 


Manufacturers' reps 


HARRISON RADIO/HARRISON CELLULAR 
~since 1925~ 
nufacturers' 

Wireless Communications er: 
Cellular Telephones. Pagers. Commercial 
Radio Communications Equipt., TRM 
Equipt., components, supplies 
Michael Harrison 
545 Bth Ave., Suite 401, NYC, NY 10118-0069 
1-800-353-6295 « 516-763-6295 
FAX: 516-823-0805 Export Inquiries Invited 


MOTOROLA 
BRAVO SERIES 
ORIGINAL PRODUCT QUALITY 
Mie uancsrd 1-800-957-8700 


Mon-Fri. 8-5 


— A 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or "as is" 


mre (303) 337-4811 
= = === = FAX (303) 337-3084 


Classified 


QUALITY USED PAGERS 
LOW BAND VHF/UHF & 900Mhz 


We Now Offer A Full Line of Motorola Cellular Phones ... ETACS, GSM! 


Wy, MOTOROLA 
Ronnte s) >” pp 7000 


PANADATA 4000 
ns BRAVO pp so00 a ENVOY 


ma “ek SPIRIT 


<a TONE Site BRAVO ALPHANUMERIC 


FOURTH DIMENSION INDUSTRY, INC. y 


Wireless Communications Equipment Broker’ 


331G Dante Court * Holbrook, NY 11741 
516/467-1220 * Fax:516/467-1645 * Toll Free:800/378-0348 
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/CHESLALI A LAMTI y 


1450 FREQUENCIES IN STOCK - and counting 
Fully aged, high precision crystals...guaranteed!!! 


ys 
y NEC, Samsung, Everon, Uniden, Motorola - Crystals for all of the most popular models 


Housings, Holsters, Vib Motors, LCDs, Switches, Buttons, Clips and more! 


CRYSTR®&NICS.. Call us at 305-776-0031 
Fax us at 305-776-0109 Pager Parts Unlimitedin 


JCM EMO PL I lb tli” 
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*« PAGERS « PAGERS ¢ PAGERS * PAGERS» PAGERS ° PAGERS « 


P 

A “NEW & RECONDITIONED PAGERS" 

G "NEW LOWER PRICING 

= ON NEC PAGERS" USED 

3° Motorola & NEC Factory i ames aca ‘eg 

My Housings & Parts en... Voice 
Vi r libraries of up to 255 words or phrases (2 min total 

> a NAS S PAGER REPAIRS max}record your own using our optional SDS-1000 

E NEC * Recrystalling development system and your IBM compatible, or we'll 

R Motorola < 1S «LCD sa poseaiane _ Se prerecord your messages for you. Eprom voice storage 

mM 6,7, & 10mm Sizes 0)> « Fast « soe means your library is unaffected by power loss. 

. oe turnaround =k. Lee Used In: 

P * Repeater identifiers » ATM's 

A « Site alarms * Multiple languages 

at * ANI encoding * Emergency announce- 

] McManus Communications Spite Whi bales 

© 400 N. Sth St., Blytheville, AR 72315 ey Parallel input word select 8 or 600 ohm audio out 

Ss Tel: 501/763-6250 Fax: 501/763-6533 500 ma keyline output +9v to +74v supply 


| 32 Kb sampling rate r 5 
| Multiple modes Connectors included 
Selectable timing 


Severe! different models avalable 7 

Bs \\ Palomar Telecom, Inc. 
1// 120 Simpson Way ¢ Escondido, CA + 92029 
619-746-7998 « FAX: 619-746-1610 


«Refurbished Motorola g=qumitem + Fast turnaround 

& NEC Pagers ieee + Flat rate labor* 
+ 90 day guarantee* ; «Common frequencies 
+ Volume discounts ; | instock 

“Guarantee on electronic cot | 1S Parts & accessories 


components only. 
*Flat rate does not include parts 


Synthesized 
35% off fist! | 


IN STOCK! 


303-249-1414 


CALIFORNIA RADIO 


Advanced RF Design, Inc. 
Low Noise Preamps 


Kern Pager Repair 
| a a 8 834 Foley St. Jackson, MS 39202 
601-357-4138 Fax: 601-948-8257 150-170 MHz Gain >24 db NF <0.4 


Circle (72) on Reply Card : 450-470 Mhz Gain > 18 db NF <0.45 
> Priced from $65.00 to $70,600 


1 yr. warranty 
Call (609) 448-0910 (9 AM-9PM eastern) 


SENTRY MANUFACTURING COMPANY 
PAGER & RADIO CRYSTALS 


ir 800-252-6780 


28 Years in the Crystal Business * Customer Service Second to None 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


100% Quality Control Tested * No-Hassle Lifetime Warranty 
Very Large Stock of Pager Crystals * Overnight Shipping Available 
Scheduled Shipments & Purchase Agreements Arranged 

Channel Elements & Tone Reeds Also Available = - ~ 


Sentry Crystals Are "Rock" Solid TVB 


SOCOSRESOSSOOTEOEDOSEEHEEE HESS ESSEDTEEHOOSOOOES 


FCC Database 


ONLINE 
Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
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Do You SELL/BUY? 


Used - Refurbished - Surplus - Claseout 
CommunicationeComputer*Electronic Equipment/Parts 


Meet Buyers & Sellers... 


FREE Online Searches * FREE 2 mo, Listing 
Communication, Computer & Electronics Exchange 
Modem: (201) 993-0811 {8/N/1/ANSI} 


FOR SALE 
TRILECTRIC AR25!00REU 100 watt 
UHF Amplifier. Like new. 

Did not use because of excellent terrain, 
JOHNSON 1000 Repeater 100 Watt UHF 
JOHNSON 1010 Repeater 100 Watt UHF 
Call Randall Richardson at: 912-835-2715 


FOR SALE 
(2) IDA RLC Logic $595 each 
{1) IDA LTH Interconnect with telco card $695 
{2) EF Johnson 75 watt PA's $850 each 
{1) RELM 800 Mhz repeater WS20RRLM $600 
Relm repeater IDA units have never been used. 


D&G Communications 
409-948-9265 


MOTOROLA RADIUS 
RADIO WHOLESALE 


One of the largest stocks of 
Motorola Radius in the world! 


CALL 1-800-53-RADIO (72346 


‘MOTOROLA 


ALL Reeds, Channel Elements, Filters, 
DPL Chips, P! Chips for most Motorola 
radios & pagers $9, each or lower! 


CALIFORNIA RADIO 303-249-1414 


IFR-500 ALPHA 


SERVICE MONITOR 
High stability oscillator & battery options. 
$2900 or best offer. 


David Folkers 713/356-5731 
29550 Tudor Way (Individual) 
Magnolia, TX 77355 Please leave message. 


COMMUNICATION 
ABE: 


For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


1467 LeMay 4111 Tel. (214) 242-0439 
Carroiltan, TX 75007 Fax (214) 242-0959 


PAGING AMPLIFIERS 


VHF-UHF-900 MHz 
40 to 300 watts, continuous duty! 


Electronically protected, + 2 yr. warranty. 
1-800-LH-AMP-4U 310-865-4923 
LH Power Amplifiers, Inc. 


Equipment for sale 


CENTRACOM Il 
-Buttons and Labels- 


International (USA) 
50 PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


Engraved 
Buttons 


All orders shipped within 48 hours. 


CENTRACOM II 
Reprogramming and 
Custom Changes 
NORTHEASTERN 
COMMUNICATIONS INC. 
Waterbury, CT 06708 
(203) 575-9008 


s Recrsyalled 
= Compiete Elements 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 
FAK: 1-906-283-0883 


1438 CoxAve., Erlanger, KY 41078 
(Greater CincinnatiArea) 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 


: | H 
Ashland, Virginia 23005 


Specializing in Automated Paging Equipment 


Bus: (804) 798-9128 
EARL T. Van STAVERN § Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX: (804) 798-5114 


“Precision Quaility Quartz Crystals — 
Made to your Specifications® 
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* MOBILES * BASES ¢ PORTABLES «PAGERS « REMOTES « 


PC! — PEKAAR COMMUNICATION INC. 
S$ Specials of the month $ Steve's back, formerly of Gregory Elecironics Corp. 


GE Phoenmx SX Model NSHH1W40PB highband v'dual priority scan & accs. aie .. SPECIAL $250 
GE Deka S Model N3CC3N 1107S 110 watt 36 to 42 range wiaces aneersceccecne SISO 
Motorola MCX100 Mode! MBD 44EMA1000 UHF 406-420 range fess accessories 
Motorola Mitrek Model T51JJA 2900 60 walt 42-50 range 4 freq. with accessones. clean. no PL 
Motorola MOCOM 70 U41BBA 1900 60 watt 42-50 range 4 freq. w/access . clean, no PL 
GE MPE Portable Mode! P665RABYW/BMX 450 to 470 range, 2 freq. wICG 
GE PE Portables Model PE6SRBW 450 to 470 range, 2 [req. wiCG . 

GE Master 2 Mobiles Model MC74AAS 36-42 ange less accessorie: 
GE MLS Mobiles UHF 450-470 tange 2 Freq, wiaces.....,.... 
GE PLS Ponables Hiband 150-170 range w/battery and antenna 

Catalog Available tf you can't find it, try us! 


* BOARDS ¢ STRIPS ¢ ACCESSORIES * ELEMENTS *REEDS « 


Compatible Motorola 
Pro; uipment 


* MOTOROLA *RCAs 


*GE 


PA-I Programming Adaptor...$119.95 


* Compatible with “RIB unit | FULL LINE OF PROGRAMMING 


: CABLES AVAILABLE 
* Rugged steel case. {a/—= |_| NEW? RADIUS" SP30._...SCall 
» Power LED. Package Deal Discounts, 15% 
R ' GP300/P110, HT50;P100, STX, 
NOTE Marware Only, —s ' Gemini, VISAA, JEDI, HT/MT. 
Sopesre ee OtaR | | SABER, SPECTRA®, RADIUS * 
Tadierraths Of Molorany® Inc MOBILES, MAXTRAC™ and More! 


PAID Pocket Programmer...$1:60.0% PAM Programming Adaptor:..$139.95 
* Micto-Size Design for Convenient Portability and Fiold Use, * Contains rechargeable NI-CAD Battories: Perfect tor 
* Uses Surface Mgunt Technology (SMT). field use and Portable, Laptop & Notebook Computers, 
« Rechargealtag * Status LEDs; Power On and Charge. 
a * Power Switch. 
* Power / Charger Included. 
* Runs for 8 continuous hours, 
from a full charge- 


SS. Popasis wnusrees 


1-800-752-3871. ents 


Same Day Shipping from Stock! 


P:iazic Industries EEE == 


141 West Wieuca Road + 300-8 + Atlanta GA 30342-3251 * Tech Info: 404-252-3340 * FAX: 404-252-8929 
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Equipment for sale 


# Model VR-100 Low Power UHF 
Vehicular Repeater 


¢ Motorola PAC/RT® fully compatible 

¢ "First man out" with priorily sampling 

¢ Multiple vehicle operation: up to 256 units 
) ¢ LTR® and Motorola trunking compatible 
e 
° 


Rugged one piece extruded aluminium case 
cf ; Compact: Only 544"W x 6"L x 1.1"H 
¢ Public Safety - Wide area coverage without satellite receivers 
¢ EMS- Paramedics maintain communications even inside buildings 
¢ Utilities - Crossband repeat works with existing lo-band systems 
* 800/900 Trunking - Mobile coverage oa epee indheld 
¢ Fleets - Eliminate pagers, cell phones << ; 


A and missed calls << 
gy \ amid, . 


d \ PHOS cnet 


1198 Pacific Coast Hwy Suite D-286 Seal Beach CA 90740 (310) 430-5892 


pp RRREREEEEEEEEEERESES 


4 MOTOROLA Radiuy 
CALL NOW for HUGE 
INVENTORY REDUCTION 
SALE ON: 

VISARS, MTX 8000 & 
9000's SPECTRAS, 
MINOTOR II's, AND PRIVACY 
PLUS MOBILES. 

ALL FROM OUR DEMO FLEET 
1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


PAA PAHA HAH HHP HF 


Acs 
A 
Aes 
AR 
fA 
A 
Ff 
Fh 
H 
Ae 
A 
Aca 
Aca 
A 
fA 
A 
Hh 
A 
Ah 
A 
A 
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(800)726-9015 (612)884-8352 


“We Have Fast Service. 

«We Have a Flat Rate Repair Service. 

“We Have a Complete Dealer Support Program. 

«We Have a Large Variety of Accessory 
Items Available 


Wholesale Prices to 


ae ER Dealers Only 
———— ADIO 


OMMUNICATIONS 


HOLESALERS 
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Portables! 
; Our Prices will Surprise 
re You Even if You Buy Direct 
i from the Factory!!! 
$% Full Line Distributor of Tekk 
sv Many other brands also available. 
sf S.~ Your One Stop Warehouse for All Your 
Commmunications Equipment Needs. 
24 Hour a Day FAX 
(612)884-8356 


<«p NOW Featuring TERK 
ay 


At 
Wholesale 
Prices 


GENERAL 


COMMUNICATIONS 


Buy 
Direct G 


DISTRISUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory ¢ Quality Service ¢ Fastest Delivery & Best Prices 


5157 Anton Drive * Madison, WI 53719 * 608-271-4848 » FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


= ©... 
CELLULAR & PAGER LABELS 


Labels for pagers, cellular phones and two-way radios 
«< with your company's logo, Warranty labels for batteries. 
S Bar code and printing systems. 
Call us for free samples. 


ADVANCE LABEL & TAG 
= 1725 N. McDonalcl St 
A i McKinney, TX 75069-8230 


1-800-466-5345 FAX: 214-548-2518 1-214-542-5345 
“Our years of experience are your best Insurance” 


REMOTE CONTROL 
ANYTHING... 


Anywhere, with the PT8-OC 
POCSAG Remote Control Switch. 
Uses standard paging messages 
for control of up to 8 outputs. 


—__ ¢ —__ 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 
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SUTTER BUTTES 2 WAY 


1 Mitrak 100w VHF wface . or ee 190,00 
1 Expo multi unl charger 

3 Series 90 Local remotes 

1 HT-90 VHF Sw PL ao battery 


3 HT-90 UNF telemetry lioks 
2 Syntor X SOOT fadio only 
1 PP-1000 trunkad phone 
5 Maxar VHF VF 15w PL wéace 
1 MOC-600 encidec vat le 
20 Moxy VHF IF 25 yi 
1 Syntor XX UHF 8 
50 GE Mastr 1] UHF 40. 
30 Mast eu 8 800 scan 
microphones 
Ml C-800 contro! cables 


6 GE Sain 11 50w 42:50 

2 GE Deskon tl DC remotes 

1 Uniden AMU 150K VHF moodile 

1 Uniden SPU 516K w/keypad |new) 
t DB 4032 Low band duplexer 

} Motorola Mostar UHF 25w OF 

| Motorola Radius UHF 25w 2F 

? Motoroia SP-10 UNF PL (new) 

2 Motorola Micor 125 UHF Rptr 

1 Matarola Micor 75w UHF Rptr 

2 Motorola MSY UHF comm, Rpie........ 
Misc Micor & MSY station cards ......... 


We buy and sell new & used equipment 
PH 916-674-75 
FAX 91 Pa on 


Classified 


Automatic Identification 


Programmable 
with a personal 
computer 


Starting at just 
$55.50 dealer 


Send up to 50 morse code characters 
Progammable interval timer, monitor delay, code 
spead & tone frequency 

Two monitors & two timers to delay identification 
New CW mades - pulsed tone or carrier 


Other Models Available 


cgueue 
@ Switch programmable Ze 
identifier | (7 PRODUCTS INCORPORATED 


@ Voice identification 
5504 State Rd. 
Cleveland, Ohio 44134 
216-351-1755 800-722-6664 


G Standard 


Communications 


¢ UHF 

¢ VHF 

¢ 800 MHz 

¢ 3 year warranty 


+: Low Prices 
+: Fast delivery 
CSS RADIO 
Colorado Springs, CO 
1-800-305-6471 


Made in the USA 


om on ae ne ee 


35% MI 


CAL CRYSTAL LAB., INC. 


CRYSTALS FORALL RADIOS 
+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours « 1 Week 
Normal Dellvery 3 Weeks 
800-333-9825 
FAX 714-491-9825 


USED SERVICE MONITORS 
CUSHMAN - MOTOROLA - WAVETECK - 
Motorate R SOQH EIS sor € Test 
sole ROOM EL Sere ive Me 
CE SUERTE LCE Spe 


RF, IMAGING AND COMMUNICATIONS 
408-925-724 ) 498 GBTS 


$s Pager $10 .598 68S 


‘AIR COMM 


NIMUM off list price. 


Equipment for sale 


ELECTRONICS CENTER 


3913 BROADDUS AVE. * EL PASO, TX 79904 


’ BUYING LATE MODEL TWO WAY EQUIPMENT, 


PREFERABLY PROGRAMMABLE. 
Send or Fax Your List. 
We also sell used two way equipment and 
computers — some listed belaw. 
18D63TSA1300 MAXAR 80 SOW 150-162 $192 
20MC74KENS3 MASTA Il 100W 42-50 W4F ACC $129 
44 T74RTN1400 MICOR 100W 42-50 WIACE $172 
25 T73RTN1490 MICOR 100W 150-162 WACC $192 
2 TEK5130N SCOPE D11 SB STORAGE 5A20N 
DA 5810 TBA $192 
1 TEK454 SCOPE 150 MHZ DUAL TRACE $492 
14 TA3SRA1900 SYNTOR 150-162 NO ACC $72 
25 TAVTSAWAI9CO MITREK 150-162 45/60W WYACC $192 
3 TEK2246 100MHZ OSCILISCOPE W/PROBE & 
MANUAL $1492 
1 RM561A TEK SCOPE 19 MHZ W/TB67 & 3A735 PLUGS $329 
1 1935 TEKTRONIX SCOPE 35MHZ $292 
25 TS4RTA1900 75W PL MICOR 450-470 WIACC $92 
50 D33TRA2300 MAXAR 25W VHF CS WIMIC $72 
156 T43RTA1490 MICOR 45\W VHF LESS ACCESS $39 
18 MAXAR 25W 25-30 WIBRKT $72 
1 HP180 & 1 HP181 SCOPE 50 MHZ W/PLUG INS $392 
1 HARRIS 2-30 MHZ SSB S00W BASE BF230M/RF236 
321 AR/RFIO3A WORKING $1992 OTHER SIDE BAND AVAIL. 
WE ACCEPT MC, VISA, DISCOVER & AMEXP 


Voice: 915-562-1000 © Fax: 915-562-3827 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 » Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles. 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 
4614 E. McDowell Rd. 
Phoenix, AZ 85008 


Ak CommSupply 


Formerly Antenna Farm Communications Supply 


- 


ANDREW 


HELIAX® 
Coaxial Cable 
Connectors 


Cable 
Assemblies 


HELIAX 
Accessories 


*In Stock 
« Competitive Prices 
* Best Service 


1-800-255-6222 
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ATION 


ABSOLUTE LOWES" 


RADIU$ PRICE$! 


Orders 
800-881-6722 


Info 310-268-2464 
Fax 310-268-2474 


MOTOROLA 


adiuy 


FM 2-WAY RADIOS 
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Classified 


Equipment for sale 


Mailing Address: 


P.O. Box 7846 
[tl bl Oth Ahk Fredericksburg, VA 22404 
YINYNIS ELE ETRONICS: EE sensitive Sine 
jaSsaponax Business Par 


TOWER LITE OUT? 


1 | 


Fredericksburg, VA 22408 Don't WONT... 
RACAL MILGO Data Cryptors Bases | 
Scramblers by TCC; LEIRSEIGLER LB; HB; UHF; 75W; 100W; & 250W The Bramco 
DES; DVP; KVLS; Cables; Hybrids ; . 
PX300's Packsels, 48F; DES: VHF Syntor X, VHF & UHF | — Tower Lite 
Expos 2F; PL; DES; VHF Mitreks; MCX100; Micor, Maxar 80 LB; HB; UHF | : 
GE MPR, VHF; MT500 LB, HT90 & HT440 EMS Radios APCOR; Memcom, etc. Monitor 
Surveillance Transmitters/Portables Spectratrac Voting Receivers\ rl Ph y 
Dell Star A/V Transmitters & Recievers i 
Fiber Com Whisper Phone Ii Modems (Fiber Optic) | MANY OTHER ITEMSAVAILABLE Will Phone You 
Many items in stock, call with your requirements, and 
We have the R1801 DAC for your programming needs. Call us with your requests. T Tl Y About It! 
Phone: (703) 891-0569 We accept VISA and Mastercard Fax: (703) 891-0538 ell YOu 
Circle (81) on Reply Card Signaling and 
Control Is 


Our Business. 


—— 4 f ‘ 
DC Power NUN = 
Supplies “THE POWER PEOPLE” 


» Attractive design. j 
+ Crowbar overvoltage protection. * 


* Curent limiting electronic foldback 2), Communication 
*O0) Slate, inlegrated circuit. is 
: ahora ets aa Yo) Assacia fes Ine. Brasrco, Inc. 513-773-6255 


4 ‘ Piqua, OH Fax: 773-8003 
* Iuminated on/off switch. (800) 435-9313 In Illinois (BOO) 892-1611 we 
+ 3-conductor grounded cord. Order Fax (B00) 284-4934 Circle (84) on Reply Card 


Circle (82) on Reply Card COMPLETE CHANNEL 


=Shars = \ WHOLESALE PRICES ELEMENTS ON YOUR 
commu So a FREQUENCY FOR 
Lp iene siueg DEPENDABLE SERVICE $25 - $a51!! 


a=: C2 3 | ORDERS ONLY: 
CONVENTIONAL Séeila = Tien 


hi 1-800-237-6519 
nar INQUIRIES AND IN LA: 
& GE-MARC 504-361-5525 
*® Mobiles REI Connectors Motrac; Micor, Mocom; Mitrek; Ete. 
* Portables TELEWAVE Site Management MT's, and GE Elements. Call for 
Pivots SAE ower: i leerdlegs ed Frequency available 
. y ir 

WHELEN Safety Signals for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 

Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


New / Used Reconditioned 
2-WAY RADIOS N KX 
* Purc's, repeaters, base stations, 


mobiles & portables 
* LB's / VHF / UHF / 800-900 MHz 


y ] \| PAGERS 


Authorized Distributor 
Mobile Communications 


2-WAY SALES TO RADIO DEALERS ONLY 


Order Tedey! 1=800-548-2484 Ship Today! BE VG emer m ack: 
Circle (83) on Reply Card 


BUY - SELL 
RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


1814 Hancock St. 
Gretna, LA 70053 


Buy-Comm-Co. * Large inventory of late model 
Steven Kenney equipment USED RADIOS 
1-800-347-4121 Call for quote . vena Low Fyreos! 


(602) 585-3900 
Fax (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


We pay the highest prices! + MITREK “RCA 
pay’ g P * PORTABLES * ACCESSORIES 
SCOTT COMMUNICATIONS + MOCOM 70 TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM 
Ken Scott *APTRS * BASE STATIONS 


406-745-3218 Large Quantities + (817) 433-5452 
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Equipment for sale 


Classified 


RADIUS SP50 
IN STOCK & 
ON SALE 
ALL MODELS 


UHF 
From $329 
VHF 
From $301 


Call For Volume Discounts 
= 


SAFARI 
RADIO 


Motorola 2-Way Radio Sales 


1-800-RADIO-80 


WE 4 ea. MTX900, 900 MHz. HOSHFFS1BI6N 
BUY 2 ea, MTX900, 900 MHz. HOSHFFS1B15% 
dea MICOR Comm Rote. 600 MHz C7SRCB610SBY 
PUR SRR ea STX Portables, BOO MHz, HSSUNBS170 
USED 8 ea MICOR Bases, 460 MHz. CS4RCBS164 
1 ea SYNTOR X 9000, 450 MHz T74KEJ7JD4 
WIUUEOLTOLWA 1S ea SYNTOR X 9000, 450 MHz, T3IKEJ7JO4 
14 ea MAXAR 80. 460 MHz, D34TSABS00 
2 ea. APCOR Portables. 450 MHz P24ESN3150SP 
3.ea GE Phoenr-SX, 460 Metz NSA1T 
11 ea. MT500, 460 MHz, H34BBU3%24 
30 ea. SYNTOR, 155 MHz, TB3SRA3200 
4d wa, MITREK, 153 MHz, TB3JA3900 
22 wa. MITREK, 153 MHz, T43NJA3000 


EUUUNII 7 ua MICDR, 199 MHz, T73RTN3100 


2 wa, MX350, 155 MHz, H4GAAUIT40 
49 ua, SABER Portales, 155 MHz, H43DXN7139 
2 00, MICGA Bases, 47 MHz, C71RTBIGO6 
TMP Vag se@ aoa MARATAAG, a7 MHz, TEIWAGOOG 
Bea MITREK, 4B MHz, T51JJka900 
ETTORE 32 0a MICOR , 47 MHz, T7IATHSIG0 
1 ea MICOR BASE, 37 MHz, C71ATB1406 
CO. 20 ea MITREK . 31 MHz, T8IUAMCCO 
2 wi. MICOA Bases. 37 MHz, C77RTB1406 
130 West 75 ea MOCOM 70, 37 Mz, T5188N1100 
Fayette St. ES pam aepsel st sareacmieeal 
ea. tone emote 5 
P.O, Box 395 Moss Models: 11926. 11380. T1902 
DITA TW 22.2 Local Conti Oesk Sets. T1370 & T1993 
a 4 CENTRACOM | Single Bay Tone Remote, 
50622 MEM wT & A Modules 
5 ea. CENTRACOM Empty Cabinets 
2 ea “DVP* Code Programmers, 910918x 
PHONE: 25 Seis MOTRAC Aocessories 
26 ea. GE MASTA PRO Git. indoor Cabciets 
(319) 68 ea. GE PE 3 Hi. Cnvgrs., 3612ALX 
12 ea. GE PE 14 tir. Chegrs,351LIAlx 
984-6115 14 4a 1HT220 Slimane Rapid Chrors., NLIW6895 
FAX: 18 a1 MTS00 Slimline Rapid Chrors., NLN4565 
13 ea, MT500 Omni Sid. Chrors., NLN4561 
(31 9) 6 eu. 147500 Omni Vehicular Chrars, NLNBBS2 
6 ea. PULSAR Il VHF IMTS Phones, Moved Madels 
984-6220 ; 


Gntenna 
Low Profile 
Antenna for 

Cellular chores 


FEATURES: ¢ Fully integrated, ready-to- 
connect unit goes anywhere! Can be 
mounted inside the vehicle and on fiberglass, 
«Low Profile-Only 2.5"H x 4.5"Dia. 
Total Rigidity Eliminates "Picket-Fencing" 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 


Far Lunmeddiate Fax Difo & Technical Assistance, 


Tel: 716/751-9945 © Fax: 716/751-9879 


MOTOROLA RADIOS 
LARGEST INVENTORY OF CURRRENT MODEL 
MOBILES & PORTABLES INTHE USA 
NEW * USED * RECONDITIONED AS NEW 
‘aft Ss sf oi of ae fs a ae cbse a sls a ESAS eye ele se of ob spo seat oe a sa as os ah ft 2h feof sheaf she af as a as os aR ac to adeeb sts ob aso os as atc a a ale atcokeatcale staf oe aft oe aft os af as 
HT-600 * HT1000 * MT2000 * VISAR » MTX9000 * STX 
MARATRAC * MAXTRAC ¢ SPECTRA * SYNTOR X 9000 
WE CARRY THE FULL LINE OF 800 & 900 TRUNKED MOTOROLA 
af a as ofa os af a fo a ae oka chai chs oe eo ae seo aso ah ok a da otf aio ao a deh is eo de oss cok a a sche ce cohol alot fo eae fee ate eet os afoak A 
RADIUS * RADIUS * RADIUS 
TONS IN STOCK- LOW UNBEATABLE PRISES - IMMEDIATE SHIPMENT 
NEW SP-50'S + P110 » GP300 « M10 » M120 * GM300 


SRO yO Oke ek ko eo a ok ook odoioiok didi ka aa ok ok eo tok kak RE 


RADIO EXPRESS, INC. 


703-266-1928 FAX: 703-830-8710 VISA* MASTERCARD « DISCOVER 
WE BUY MOTOROLA LATE MODEL RADIOS 
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NOTICE! ) panna 


SP50 Portables IN STOCK+ 
sly UZ _ YOUR FREQ. - $20.00 
= CALIFORNIA RADIO with trade-in/3 working days 


has LOWERED ALL Mot. Prices! 


35% minimum 
Radiuy 


Your BEST deal = 800-231-0103 


TPS 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
*LOW RIPPLEs 
*CURRENT LIMITEDs 
*FILTERED> 
*REGULATED> 
*EFFICIENT® 
*MOV PROTECTED> 


770 75 AMP MODELS AVAILABLE 
DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 


DIGITAL AUDIO: RECORDER 


SURVEILANCE 
SYINVL T1VD 116 


un 
ry 
wu 
re 
ra 
° 


Bl Case & Hardware 2 co, 
Incuded 06200 Eliminates battery failure/raplacement 


complete unit shown $399 Basic 
Reliable and secure 24 hour DIGITAL 
recording for any voice traffic application. 
Low cost, expandable design allows anyone 
the convenience and contidence that all 
conversations are recorded clearly. 
FEATURES: 

Date / Time / Transaction # 
Simultaneous record / playback 
Expands via intemal RAM or PCMCIA cards 
Tamper proof encoding / password 
Automatic level and compression 


ADDCOM Communications 
Route 2, ALLISTON, ON.,Canada 
(705)435-2388 


\ Fax 1-816-741-7499 


LEGAL 
S$iHi1NID ADVSSIW 


Cc. W. WOLFE COMMUNICATIONS 


BUY All Brands of 2 Wa 
y 
SELL Radios and 


TRADE equipment 


Call of write for 406-252-9220 
current flyer. Fax; 406-252-9617 


11}3 Central 
Billings, MT 59102 


Ih iekep pee UE eT kA era aa LATTE 


COMM- ‘NET 2000 | 
Automatic [ON/OFF] Delay Timer | 


+ Programmable 15 minutes to 124 hours 
« i asd 30 continuous amps at 12 volts j 
to install 


and 


SECURITY OFFICES 
SIDIAAXIS DNIBVIMSNY 


. Mh h 
ie ee "085 Z POLICE FIRE AMBULANCE COMMUNICATORS 
st. od didi ar in THE DSK with 1 year warranty 
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Classified 


Equipment for sale 


Trunk Motorola Radius Radios 


New, low cost trunking logic 

Ne special site controller required 

All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 
Only 0.8"L x 0.68" W x 1,13"H 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
PORTA MOBILE | Battery, new .. 
1/4KW GE sta. blower motor new 
Mastr il base sta wire harness ... 
MPD VHF 5W wiscan 
MPD VHF BW 0 SCAM oss cscs tees conten 
MPI 8-Unit multichager, checked ..., 
Delta-S 450-470 less acc. 100W i 
Dalta-S 450-470 40W $-990 ac6. ow. 
Delta-S 450-470 40W 00 ACC. cscs sssseee cs ccssseeceenne 
Oelta-S 42-50 less ace. 11DW ........ 
MLS 150-174, 450-470 . 


Exec. cables new ..... ; 
PLS/MPD/MPA Multi-cngr, new... 
PLS/MPDAMPA/TPX Repid desk new 
MASTR tl 150-174 110W from 
MASTR Hl 42-50 110w wace 
MASTR |i Accessories, complete 
MASTR Il Multi-channel cables 
MASTER II C-500 w/scan or PA 
$-825 scan or systems wiwarr, ........ 
§-990 128 ch. head w/warranty .. 
§-950 128 ch. head wrwarranty . 


Shown Actual Size 


from... 
1803 Commerce Street, Yorktown Heights, NY 10598 USA 
Voice: (800) 438-7865 — International Voice: (914) 245-1128 $39 
Fax: (914) 245-2382 Fax Back System: (800) 292-9723 
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2-WAY RADIOS 


BEST PRICES IN THE U.S.A.! 


eat 
: “4 Motorola 


Radius 
and More! 


Same Day Shipment 


Complete Support Program 
Nationwide Distribution 


We will BEAT all other verified prices - 
GUARANTEED! 


& * % eo 
= 


& pase 
f IDWESTING. “Zy Ky 


% 
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Equipment wanted 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 
Buy-Comm-Co. 
1-800-347-4121 

FAX (602) 585-6900 


June 1995 


MPS/MPR/MPX/MPUMPO Chargers ......... 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


2 
BUYING 
: ELLING 
EQUIPMENT 
is 


Where 


Quality 
Counts 

Crystals, 

Oscillators & Elements 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


Customer Service C Sales 


1-800-725-1426 
1-800-322-9426 


P.O, Box 26330, 10. N. Lee, Oklahoma City, OK 73126-0330 


Selectone 


TONE SIGNALING 
REMOTE CONTROLS 
TRUNKING BOARDS AND PANELS 
Immediate delivery from our stock 
FROM US YOU GET THE 
LOWEST PRICES 


—es eee 


re Vivl 


EL PASO COMMUNICATION 
SYSTEMS, INC. 


IA-1-1-1-)-}-1- 1630 PAISANO OR. 
eB t (915) 533-5119 FAX (915) 542-4701 
EL PASO. TX. 79901 U.S.A. 


Fax 


ASK FOR YOUR FREE CATALOG !!! | 


Classified 


Now, here’s a switch! 


SHARGEGUARD 


aviomatc [on///MEG wmer switch 
for two-way fadr0s. Cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
SUGSESTES ONLY $74.95 — ctla'hn 
12 AND 74 VOLT MODES AVAILALLE 
CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
OUR NEW 
DEALER KIT" 


400 Highland Avenue ~ 
Altoona, PA 16602 


800-458-3410 


SAT Crageduars 


420 & GM300 MOBILE 
CLEARANCE! 


While 

Suppiies last 

M120 VHF 45 WATT 2CH. $276. 
M120 UHF 40 WATT 2CH, $321. 
GM300 VHF 45 WATT 8 CH. $358. 
GM300 VHF 45 WATT 16 CH. $399. 
GM300 UHF 40 WATT 8 CH. $401. 
GM300 UHF 40 WATT 16 CH. $452. 
All new factory fresh, complete & w/wartanty! 


xvlzz 800-231-0103 


= CALIFORNIA RADIO” 


14943 - 6200 Roca Montiore, COLORADO #140 


MOBILES * CENTRA COMM Il « BASE STATIONS 


MOTOROLA SYNTOR X 9000 5OMHz 110W 
LOW BAND .. nen - 


.. $500.00 


CENTRA COMM II DISPATCH 
CONSOLE IN STEEL CABINETS .. . $3,500,00 
nh mg png NCGS UTR oNeReNNH GO SEA .$10, 000,00 


MOTOROLA T-1605 REMOTE 


CONTROL UNITS .. ve 125,00 


MOTOROLA MICOR 100W BASE 
STATIONS... piecing 


. $600.00 


CONTACT DAVE COLLINS (517) 788-2967 
FAX (517) 788-0769 
CONSUMERS POWER CO. 
115 W. TRAIL ST., JACKSON, MI 49203 


Equipment for sale 


) THINK OF IT AS YOUR 
| WATCHDOG FOR THE 


Registered to ISO S002 
Cervfieate No, AI732 


AIRWAVES. 


Radio messages are property and, 
if left unprotected, can legally fall 


Pyt SQUELCH" vaice 


victim to anyone listening in. 
privacy modules are MX:COM's voice privacy adapters 
easily Instalted in scramble your calls rendering the 
mos! popular radio interception of your information 
brands including the = wnlawful. Pvt SQUELCH™ 
Radius GP300". modules combine CTCSS tone 


encoding & decoding and voice 
inversion in one small package. Your transmissions are 
separated from others sharing the same channel and your 
messages can only be understood within your designated user 
group. To place an order or to 
receive free product bulletins 
and application notes call us 


direct at 1 800 638-5577. 


NX> CoM, INC. 


MiXed Signal Ics and Modules 


“Motorola and Radius GP300 are trademarks of Motorola, Inc 


CONTACT 
SCOTT 
THOMPSON 
FOR 
ALL 
YOUR 
CLASSIFIED 
NEEDS. 


(913) 
967-1923 
Fax: 
(913) 
967-1735 
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°e FOR SALE © FOR SALE © FOR SALE e 


NEW PORTABLES 
$275 “AH (Still in the box) 


Large Quantities of new LTR 
format 800 MHz Portables. 
Includes battery, 
charger and antenna. 

Features: 
¢ Standard telephone keypad 
e Up to 10 systems 
selectable 
Up to 10 groups selectable 
per system scan 
Operation in both trunked, 
conventional modes & talk 
around. 


Will Build Systems With Large Purchases 
Quantity Discounts Available 


CALL (800) 792-0351 
Ext. 300 
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Classified 


GE MLS L8, VHF, UHF 2/8/16 CH & Scan 

GE MASTR Il & Exec Il LB, VHF, UHF 

GE MVP, VHF 

GE MASTR Il Base/Rptr LB, VHF, UHF 
Motorola Mocom, Micor, Mitrek L6, VHF, UHF 
Motorola Moxy, Maxar,-50, -80 LB, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors 
GE Phoenix SX VHF, 2/16 CH & Scan 


NEW STANDARD RADIOS AT DISCOUNT?! CALL NOW 
Harris Alpha 2000E VHF IMTS 

Motorola Pulsar VHF IMTS & Others 

Motorola MT500 LB, VHF, UHF HT 

Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734, 834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth SW HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 

Standard GX-1500U 


74. Mobile Radio Technology 


Standard 966L LB, 75 Watt, Synth GE Deskon Il DC Remotes, Motorola Local Remotes 
Mostar VHF, Maxtrac 900 MHz MORE - MORE - MORE - MORE - MORE - MORE 


We Buy Used Equipment -C ALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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MARTRONICS 
WE MAKE THE BEST 


For Cellular phone fringe areas long 
range radio shots, and frequencies 
from 800-1000 MHZ, try our yagi's 


and corner reflectors. 


VHF LO, and HI, UHF stack up our 
yagi's with the best. Custom orders, 
and Dealers welcome. 


CALL NOW 1-805-239-1932 azitou 
4820 DEER CREEK WAY 2 
PASO ROBLES, CA. 93446 


Circle (93) on Reply Card 


Tower space 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader - choose Motorola. Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-538-6333 


(Mi) MOTOROLA 


Network Services Division 
1309 E. Algonquin Rd. 
Schaumburg, IL 60196 


ra ak, 


® Motorola, 1991 # and Motorola are trademarks of Motorola, lnc 
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100 Arnold Lane 
Paragould, AR 72450 
(501)239-9605 


FS. P.U. 


48" HEAVY DUTY ANTENNA 
SIDE MOUNT 
DEALER $289.20 
Also available 18" Heavy Duty 
Antenna Side Mount Dealer $139.80 


Now in stock: O 


ICOM F30LT VHF/ F40LT UHF LCOM® 
portables. Retail $799/$859. Dealer $599/$639. 
Ninety-six channels, 8 digit alpha, program from its 
front panel KB OR PC. Upgrade from your H/LI16. 

4 ICOMS bought, sold and repaired, 


AX SWS Security (410) 879-4036 


Services 
REPAIR & RETUNING 
kip” 


DupieTUNE DUPLEXERS 


303 Fues Ro. Filter Systems 
Tonawands, NY. 14150 


716-834-2787 Rx Multicoupliers 


STUDY LAND MOBILE COMMUNICATIONS — 
AT HOME! 
38 lessons weitten exclusively for Mobile 
Communications Servicing. $375.00 


Call or write Mobile Training Institute 
for free information: 


= P.O, Box 8278 
Mant Lumberton, TX 77657-0278 
= (409) 755-7838 


= 4 


FLAT FEE 
ENGINEERING SERVICES 


HAAT'S, Profiling, Coverage 
Pt. 22, Bullington, Longley-Rice 
Contact: Jim Hart, P.E. 
(303) 795-2813 FAX (303) 347-2652 


Harlech,ine. 


PO Box 88 
Littleton,Colorado 80180 


Tower space 


40+ choice antenna 
sites in California. 


¢ Stand-by Power / Air cond. 
¢ Continuous Monitoring 
* High-Security Access System 
* Land available for develop- 
ing your own site al 
Oat Mountain, Chatsworth 


eq Meridian, 
AY Communications 


Great sites, great service, since 1956 


Call Rich or Jack Reichler at 


(800)400-SITE 


Classified 


45 California 
Antenna Sites... 


..and Growing 


Call for the latest listing 
~~ {of premier California sites 


@ Napa, Sonoma & Lake Counties 
L @ Sacramento Valley 


A i @ San Francesco Bay Arce 
\ 


\e Sania Clara, Sante (rug 
\& Monterey Counties 


eg 


a 
Mw 
¥ 
N\ 


‘ed 


\ @ The Seria Foothills 


\.@ San Joaquin Valley 
\ ) 


\@ Ventura, Orange 
S &LlaA 


So@ The tnland 
binpire 


je The Greater 
Le Diego Area 


Newest Site: 
Mission Valley, San Diego 


4 " Diablo COMMUNICATIONS, INC 


Northern California - Pt. Richmond 
(510) 236-3700 Fax (510) 236-3799 
Southern California - Burbank 
(818) 842-5000 Fax (818) 842-5335 
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ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


MVIROTT 


COMMUNICATIONS GROUP 
1425 GREENWAY DRIVE, SUITE 350 
IRVING. TEXAS 75038 
214/580-1911 = FAX: 214/580-0641 


TOWER AND EQUIPMENT SPACE 


On St. Thomas with a panoramic 
view ow US Virgin Islands. A/C, 
Standby power, telco facilities and 
engineer resident on site. 
AVALON COMMUNICATIONS CORP. 
809*776*8282 fax: 809°774°8204 


Tower space 


AAT communications Corporation 


New Premiere Site 
Boston, Massachusetts 


Downtown Boston, this RF clean facility directly overlooks route 93, the Central Artery 
and the Southeast Expressway. Call our local office at 508-975-0610 for more 
information. 42° 21' 20°N 71° 03' O8"W 


SITE MANAGEMENT DIVISION 


PARKSIDE CORPORATE CENTER - 292 Fernwood Avenue, Edison, N.J. 08837-3839 
Contact: T.€. Smith 908-417-3993 © Fax: 908-417-4825 
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4 SPARTANBURG-180" 
1-26 34-58-25 81-58-12 


| 
WOODRUFF-210' 


34-41-23 82-00-19 


KINARD-260' 
34-22-35 81-46-07 


PEAK-250" 
Qo 34-12-46 81-21-13 
COLUMBIA-200' 
33-52-27 81-11-05 


5 TOWERS, INC. 
1022 Calhoun St. 
Columbia, S.C. 29201 
407-255-9819 


SOUTH CAROLINA 


1-8 
EASLEY-225" 


CLEMSON-280° 34-51-35 62-39-16 
34-39-05 82-48-25 


ANDERSON-175" 
34-30-28 82-39-02 


HONEA PATH-290° 
94-24-41 aa see 
GREENWDOD-175" 
34-11-41 82-09-21 
FT. MOTTE-350" 
33-44-07 80-44-35 


ORANGEBURG-355@) 


* 14 Tower STATEWIDE NeTworK \\33-31-29 80-51-40 


¢ CONSTRUCTED IN Mip 1980's To 
Utiuty SpecinicaTioNs 


« ButLpinc Srace AVAILABLE WITHIN 
10 Feet of TOWERS 


¢ ButLbIncs Futty Alr CONDITIONED AND 
220 ELectric SERVICE 


* ADDITIONAL GROUND SPACE AVAILABLE 


¢ FULL TOWER AND GROUND MAINTE- 
NANCE INCLUDED 


* Access To Towers YEAR RouND 


ROSINVILLE-215' 
93-14-28 BO-31-42 


CHARLESTON-365" 
33-02-15 80-09-50 
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AAT sonic 


fe vad Nef 
Pes if 
yee 


With over 1500 communications sites throughout 


ihe eastern US, AAT Controls the heights. And with over 
40 years of specialization in telecammunicatians site 
managing, marketing, constructing, leasing and 
engineering, AAT has the experience to provide tip-top 


performance at a down-to-earth price. AAT will pul 
you above the competition and on top of the world. 


WHY CLIMB ALONE? 
PCS COMPATIBLE ROOFTOP SITES 
RECEIVE ONLY SITES 


SITE MANAGEMENT DIVISION 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: T.E. Smith 

908-417-3993 © Fax: 908-417-4825 


for expanding coverage 
* Cost Efficient Performance » Competitive Prices 
* Nationwide Sites 


P.O. BOX 23387 « CHATTANOOGA, TN 37422 
“One Call and Your 


ove TOWERFUL" 


COMMUNICATION SITES 


* Prompt License Filing 
* PAGING » PCS » SMR/ESMA * MO3ILE DATA = BROADCAST 


615-775-8079 


SIGNAL ONE ©) 


NEED TENANTS?? 


Adverlise your sites in the 


Dedicated to advertising antennit sites for lease 
NEED SITES? 

The NUSD Contes thousands of prince 
eotenn sites, GO wath space for feuse 
fist $25 per year For intormatien call 
Tel (908) 4602-5964 Fax: 1908) AGS-4633 


PRIME NORTHERN 
NEVADA SITES 


Tower space 


Use 
Color 
To Make 
ENGINEERING COMPANY Your 
THE BEST SITES IN Classified 
Houston, Chicago, Atlanta, Denver, Ad 


Nashville, Louisville, New Orleans, 


JUMP 


Ft. Worth, San Antonio, & Corpus Christi Off 


1111! Katy Freeway, Suite 360 
Houston, Texas 77079 


The 


(800) 966-8885 Fax (713) 984-0066 | Page! 


Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


TEL: (708) 823-7713 
Be CHICAGO TOWER 
C) LEASING CORP. 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P.O. Box 31160 
CHICAGO, iL 60631 


STAN STANN 


MicroNet ic. 


mam Site Management = 


Over 100 sites in inventory 
California, DC, Maryland, 

Massachusetts, New Jersey, New 

York, Pennsylvania and Texas 


Site Development and 
Acquisition 


MicroNet 
Site Management 

2370 York Road, Bldg. B 
Jamison, PA 18929 
(215) 491-7400 
fax (215) 491-0260 


Contact Jim Innes 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security, Year around access. 
Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


lowerWatch 


Tower Monitoring Systems 


Our newest, Pond Peak, at 8035° 
AMSL, 2635' AAT, Emergency Power, 


Air Conditioning, Overlooking Reno, 
Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 
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1-800-475-1780 


« FAA Reporting and Logging 


(io maet FCC A FAA requiremenis) 


* Lighting & Security Alarm Equipment 


* Central Station Monitoring 


Dealer Inquinos Wealeome 
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Tower space 


TOWER SITES INC. 


#1 280' Tower in Franklin, CT. 
Serving Norwich & 
New London, CT. 


#2 280' Tower No. Scituate, Al 
Serving Providence 
County, Rl 


#3 300° Tower in Windham Co. 
Serving MA, CT & RI from 
ONE LOCATION 
150’ Tower Southbridge, Mass. 


203-928-6205 
Southbridge, MA 


Repair services 


SERVICE MONITOR REPAIR/CALIBRATION 


Repair services 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Qua.ity Service on MicROPROCESSOR BASED 
MosiLes, PortaBLes AND Controt Heaps. SURFACE 
MOUNT REPAIR. Most repains $60 pLus pants. FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. ¢ Kenwood * Maxon 


585 Factory Shoals Rd. 


Austell, Ga. 30001 404-948-9566 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
TWO-WAY REPAIRS ALL MAKES & MODELS 
S40.00/HR. PLUS PARTS & SHIPPING/HANDLING 
FAST TURNAROUND. FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
892 N. DELSEA DR. VINELAND, NJ 08360 
PH:(609) 794-8000 FAX:(609) 794-8989 


FAX (970) 962-9991 
(> COMMUNICATION 
INSTRUMENTS © Vili 


a wey i 
1714 SW 23rd Street, Loveland, CO 80537 | tl | 
al 
€ | 


Ve 
He ten 


AMR 
a WE 


$25.00 FLAT RATE 


Pius Parts & Shipping 


* PAGERS $ 10 + PARTS 
* PORTABLES $ 29 + PARTS 
* SYNTH. PORTABLES $ 49 + PARTS 
@ QUICK TURN AROUND e FREE RETURN SHIPPING 


TEL: 305-983-0125 FAX: 305-983-0324 
ARCOM, IN ec. 6342 Pines Blvd Suite #395 


2606 N, Moara Ave, 
Mavre, OK 73160-3316 


Pembroke Pines, Fl. 33024 


MO@TOROLA 


Authorized Service 


On the following models: 
-2 RH-250 


405-799-7356  BOD-880-7356 


REGENCY/WILSON 


“OTHER MODELS—S3O/HR Plus Paris & Shipping 
—— MULTICOM=— . Fast TURNAROUND 
+ FACTORY TRAINED 
» VISA - MASTERCARD - COD 


_/ 
tii 


i aa 


' hal ail 
OW NO! MY BEEPERS BROKER 


. eprint nerves Service RECRUIT 9 
. Fat Rate per Avaliable EVERY BON T PANIG 
* Guanoity Discounts MONTH IN 

COMMUNICATIONS SOLUTIONS THE At LAZER BEEPERS, INC. we know thi 


(713) 547-3683 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.L.S.T. TRACEABLE CALIBRATION 
CUSHMAN IFR 


Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


AUTHORIZED 
CUSHMAN SERVICE 


DISTRIBUTOR FOR SALES NEW-USED MRT 
OPTO ELECTRONICS, INC. CLASSIFIEDS 
CALL 
Ib Technolog scons: || | LAZER BEEPERS, INC 


800-771-3351 


sinking feeling when you've had a trau- 

matic experience. Let our experts help 

you with all your Beeper needs includin 

Conversions Repairs, LCD's, Crystals, 

Vibes, Chains, Cases and much more, 
Call us today at: 


1-800-354-3405 
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CDS has been the leader 
in high quality propagation 
analysis softwareand services 
for over twelve years - 
RFCAD" jsthekeystone in 
our line of RF-Engineering 
Tools™ | 

For the most efficient. 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software 
package in the industry, there 
isonly onechoice: RFCAD™. 

In addition to the PC 
software package, CDS also 
offers UNIX based 
propagation packages, Online 
Remote Access Propagation 
Services, and an array 
of additional services and 
products. Please contact us 
today to request the latest 
catalog of services. 


Communications 
Data Services, Inc. 


S) 


RFCAD’ 


FOR WINDOWS IS HERE! 


* Microsoft Windows Application 
« Received Power Analysis 
« Multiple Site Composite Coverage 
fany number of sites) 
* Land Use and Land Cover 
Data Base Available 
« Statistical Analysis of 
Model Performance Available 
¢ Muttiple, Propagation 
Models to Choose From 
(Longley-Rice, Biby-C, CRC) 
* 3 Second Terrain Data Available 
on Single CD-ROM 
For U.S., Canada, and Mexico 
* Field Data Integration 
* Demonstration Disks Available 


6105-E Arlington Bivd. 
Falls Church, VA 22044 
(703) 534-0034 - (800) 441-0034 
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Applied Spectrum Research 


Frequency Management 
Consultation 
Software Development and Planning 


2975 Valmont Rd, Suite 100 
Boulder, CO 80301 USA 
(01)303 444 4871 

Fax: 303 444 4872 


John P. Murray 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 
how. Do “what if” studies and solution analysis in-house! 
Cali for free brochure & demo disk. 

SorrWricut, LLC 

1010 So. Jouser St, Suite 204 

Aurora, CO 80012-3150 USA 

Tew. (303) 344-5486 

Te.eTAP (BBS); (303) 344-5378 (9600, N,8,1) 

Fax; (303) 344-2811 
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Service - Sales - SMR Billing 
Pager Billing - Accounting 


NORTON ENGINEERING 


VE SYSTEMS RADIO COVERAGE 
On-Serecn Path Profile Desien Coverage Diagrams - Single Signal Level - Bluck 
Dilfraction Loss Calculations & While 
Coverage Diuprams - Mubliple Signal Level - 
Mulliple Color 
360) Radtals - 12.5. 25 and St Mile Radius 
User Defined Antenna Pauiern 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software. hardware, and training. 


Reflected Signal Analysis 
Route and System Diagrams 


Map Crossings Graphic with Dimensions 


Pertormance Predictions - Analog & Digital 
* Antenna Radiation Diagram Plot 


* Relief Maps - Muluple Colors 


High Resolution Graphic Printing - Printers & 
Plotters » Black/White & Color 


Reads 3-sccond Terrain Data 


10002 McDuff Court 
Vienna, Va 22181 
+1 703 938-5745 
+1 703 938-9168 


* Ready 3 Second Terrain Data 


FREE BROCHURE 
AND 
DEMO DISK 


Phone: 
Fax: 


205-987-1523 / 205-987-1709 FAX 
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SPATCH 


Alphanumeric Paging Software 
for UNIX and PC Networks 


(404) 495-0718 


CUSTOM RF SOFTWARE TOOLS 


Coverage Digital 
*Digital/Analog * Throughput 
*Reliability *Respanse time 

®2D contours ¢Fast Color Printer plots 
#30) terrain grid eMap Features 
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Radio Propagation Software for PC's / MS-WINDOWS 


LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 
VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - CD-ROM and Floppy Disk 


Ay 4s, Rocky Mountain Communications, Inc. 


2023 Montane Drive East @ Golden, Colorado 80401-9123 
—_—- 


Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com @ GeoData BBS: 526-1023 


Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 
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Computer software 


PAGER & CELLULAR 
BILLING SOFTWARE 


800-466-6261 
CALL FOR DEMO 
PAGE-1 SOFTWARE 


SOFTWARE BREAKTHROUGH 


Save Time Designing, Optimizing, Licensing and 
Managing Wireless RF Communication Sites! —— 


Eliminaie the "Shotgun" Approach to Site Design 
and Management: 


Intermodulation Interference Analysis 
Transmitter Noise and Receiver Desense Analysis 
FCC License Preparation 


Mog. FCC Licensing ¢ 
Price Quotes 


SIATITRY SORT TRE 


(813) 697-8008 


Lightning prevention 


a A LIGHTNING 
= PREVENTION 


Site Facilities Design 
Site Management Database 


COMSITE 
HARA ILLS 


BY DOUGLAS INTEGRATED SOFTWARE 


Call: 
800-845-0408 
904-656-8673 


1350-E4 Mahan Drive, Ste 160 
Tallahasee, Florida 32308 


Circle (104) on Reply Card 


“Great article! 
Can we get copies for 


= SYSTEMS 
STATIC DISSIPATION AND 
GROUNDIING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 


our clients and sales 
force?” 


Whether it’s an article, 


204B Cross Keys Road, Berlin, NJ 08009 
FAX 609-767-7547 * (609) 767-7209 
Don't Wait Until it's Too Late! 


MOTOROLA 


RADIO RENTALS 


MT1000, HT600, P200 
Intrinsically Safe 

All Types Headphones 
Mobiles & Portapacks 
Repeaters & Crossband 
Sets 

Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


- gp300, p200 Rentals 


¢ Mobiles, Repeaters 
« Intrinsically Safe 


+ Dealers Welcome MOSS 


1-800-822-MOSS Gann Tare 


ad, or an interesting column, take 
advantage of this unique opportu- 
nity to promote your business and 
products through reprints — 
available from 

this magazine. Reprints are great 
promotional pieces and make 
excellent marketing tools ... all at 
a minimal cost. 

Available in full-color or black & 
white, reprints can be obtained 
from any issue. 


For a free price quote, 
contact Chris Lotesto, 
toll-free at 800-458-0479 
or 312-435-2359 


Get in on this year's best 
opportunity to recruit 
new candidates for your 


company. 


TMEN 


1995 RECRD 


* This exciting supplement will be included 
with the September issue of Celiular 
Business and the October issue of 
WirelessWorld magazines. 

many others. 
* Your full page recruitment ad will reach a 
total circulation of 42,000+* wireless 
communication professionals in cellular, 
paging, PCS, SMR/YESMRA. mobile radio, 
satellite, and many others. 


trade shows. 


Wireless World 


June 1995 


SUPPLE 


EN’ l" 


SPECIAL REDUCED RATES— 
Call for details. Act now and save! 


LIMITED SPACE AVAILABLE— 
Call to reserve ad space today! 
Contact: Scott Thompson 
1-800-771-3351 « 


* You'll reach thousands of engineers, 
technicians, corporate managers, 
sales/markeling executives, MIS/DP/ 
data communications managers and 


+ Plus, your ad will get FREE BONUS 
DISTRIBUTION to attendees at this 
fall's largest wireless communications 


Fax:(913)967-1735 
Space reservations due: 

dune 30, 1995 
Ad materials due: July 6, 1995 


“combined full circulatians of Cellular Business & 
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Page 
Number 
AAT Communications Corp. ........ 75 
Addcom Communications 
Allen Telecom Group 
Andrew Corporation 
The Antenna Farm 
Astron Corporation 
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Bird Electronic Corp. wees IBC 
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Cartwright Corporation 
CELWAVE 
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Combined Technologies, Inc. ..... 57 
Communication Instruments 
Communications Associates, 
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Communications Data 

Services 
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Computer Resources Inc............. 78 
Connect Systems, INC... 13 
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Company 


El Paso Communication 
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E Trunk Systems, INC. .........0000 72 
Fourth Dimension 
Gamber Johnson 
Henry Radio 
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Hutton Communications 
Hy-Q International 
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Larsen Electronics ase bk 
Lazer Beepers, INC. .........::ceecee 77 
Marek & Company 
Martronics 
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Mechem Electronics 
Microflect 
Midian Electronics, Inc. .......... 15 
Modular Communication 

Systems 
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Fast Fact 


Number 


Advertiser 

Hotline 
908-417-3993 
705-435-2388 
800-676-5342 
708-349-3300 
800-255-6222 
714-458-7277 
803-892-2181 
216-248-1200 
513-773-6255 
800-543-8614 
800-321-4700 
800-228-4563 
800-458-3410 
508-751-5800 


53........ 513-595-5900 


303-962-9998 


82........ 800-435-9313 


800-441-0034 
800-854-0547 
205-987-1523 
800-545-1349 
303-989-8000 
214-437-5320 
305-566-6949 
510-236-3700 
602-488-9755 
904-656-8673 
913-746-8300 
602-204-2597 


915-533-5119 
602-581-2875 
914-245-1128 
516-467-1220 
715-344-3482 
800-877-7979 
800-949-9490 


49.....,.. 800-442-3811 


606-283-5000 
316-522-4981 
800-426-1656 
800-354-3405 
214-828-0634 
805-239-1932 
816-891-6320 
800-323-9122 
501-763-6250 
703-891-0569 
503-363-9267 
602-884-7981 


818-764-1333 


Company 
Motorola C&E 
Motorola Pager Care 
Centers 
Motorola Test Equipment 
MX-COM, Inc. .... 
NATCOM Ine. ..........000 
Norcomm Corp 
Northstar Communications 
Norton Engineering 
Omnicron Electronics 
Onecomm 
Pagetap; Intizissasssmncanicetis 
Pana-Pacific 
PanaVise Products Inc. ............. 32 
Photocomm, INC. 0.0... 58 
BAROD.. ING, smsrccecsncsnnunvinaeesienicasaes 56 
Polaris Industries 
Polyphaser Corporation 
Positron Industries, Inc. ............. 45 
Pyramid Communications 
Radio Express, INC. ......ccceeee =A 
Radio Midwest 
RAM Communications 
Gonsultxc-zexomr ee 62 
Ramsey Electronics 
Rocky Mountain Comms 
LS sets epeecuecee cee ssemrenceoesapese 78 
Samsung Telecomms 
America 
Santa Fe Distributing 
Sentry Manufacturing Co 
Serviceware Corporation 
Sharp Communication 
Silicon Valley Pwr Amplifier 
Softwright 
Solar Electric Specialties 
Standard Communications 
Sti-Co Industries Inc. ............ 52 


Times Microwave Systems 50 
TOWOES! [NG sserepenrctissnscscacassarancexey 75 
Towerwatch 

TPL Communications Ine. ......... 48 
Transcrypt International, Ltd...... 3 
Trilogy Communications Inc. .... 11 
Vega, A Mark IV Company 
Versatel Communications 


West Coast Radio 

Wetec Electronics 
WirelessWorld Expo ‘95 
LOHON; INGsaxscqesuenes 


Fast Fact 
Number 


Advertiser 
Hotline 


708-538-6333 


407-364-2966 


6,47 ... 800-235-9590 


800-638-5577 
800-844-8287 
916-477-8400 
619-241-1950 


101 .... 703-938-5745 


55... 


65 
67 


+ 203-928-0377 


303-721-2221 
303-337-481 1 
408-374-7900 
702-353-2900 
800-223-9580 
219-936-4221 
800-752-3571 
800-325-7170 
800-443-3313 
310-430-5892 
703-266-1928 
800-521-2468 


908-636-6970 
800-446-2295 


303-526-5454 


305-426-4100 
913-492-8288 
800-252-6780 
613-521-7391 
800-548-2484 
800-986-9700 


..» 303-344-5486 


800-344-2003 
310-532-0397 
716-662-2680 
800-472-7373 
203-949-8400 
407-255-9819 


.. 800-475-1780 


213-256-3000 
800-228-0226 
601-932-4461 
818-442-0782 
800-456-5548 


27... 800-USA-MADE 


800-392-8100 
310-268-2464 
901-286-6275 
913-967-1969 


38,58 .. 206-820-6363 


Bird’s New Antenna Tester 
Eliminates The Guesswork! 


Installing and troubleshooting antennas for cellular phones and mobile radios 
can be a guessing game. Undetected problems with connectors, cabling, antenna 
placement — even glass characteristics — can drastically affect performance. 

Bird’s new AT-800 rapidly tests antennas for 
any 806-960 MHz analog or digital service. The A 
AT-800 contains its own RF source and is preset 
for existing cellular bands. Or, select your own 
frequency range. A 100-point scan of VSWR, 
Match Efficiency, or Return Loss takes just a 
second, and you see the results graphically. 

A simulated analog meter display speeds 
tuning at single frequencies, and field 
strength mode verifies hand-helds. PASS- 
FAIL testing, audible indicators, and a host 
of other features make quick work out of 
being sure. Yet, for all its power and versa- 
tility, the AT-800 is remarkably easy to use. 

For installers, engineers, technicians. 
With the AT-800, there's no reason to 
guess anymore. Contact Bird now for 
more details. 


TAAL 
Electronic Corporation 


U.S. Headquarters: 216-248-1200 
Fax: 216-248-5426 

Western U.S. Sales Office: 805-646-7255 
Fax: 805-646-0275 

European Sales Office: 353-61-360583 
Fax: 353-61-360585 

Pan-Asian Sales Office: 65-2992537 
Fax: 65-2998509 
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A) LE 
‘Fail Featured Shared Repeater Tone Panel 
with ALL '57\GTESS/DES codes. In 
Desktop or Rack Mount version, 


 —_ OS 
Self-contained: Encoder, Rotary Dial Selection: 
Greatfor the Benchtop: 5:25" x: 313"x 1:7" 


resistors. 


| CSI-100 $749.95 | 
Widedi Modem. Sends and teceives broadcast= 
quality, single frame, color video over ANY 
natrow-band communications channel. 


CC-1/CR-1 $49.95 each 


Surface Mount Component Kits for repairing 
SM¥-circuits. CG:! for capacitors/CR-1 for 


| 1D-8 $89.95 | 
Automatic Morse Station Identifier. Meets all 
FCG ID Requirements. Fully field program- 
table withancluded keypad. 1.85" x 1.12" 35" 


| PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other formatsavailable, 7.52 %07.8" 2.7" 


| PE-2P $54.95 


Two-tone Sequential Encoder. 
‘Sub-assembly mounts inside radio 
or other enclosure. Multiple call 
capability. 1,25" «2.0! x .4" 


SD-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched ‘outputs from two-tone 
paging calls. 1.25" x 2,0" x4" 


$59.95 DTD-1 


DCS-23 $59.95 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x25" 


TS-32P 


$57.95 TS-64 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2,0" x.4" 


$64.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$59.95 


SinglesFunction DTME: Decoder. 
Provides: switch outputs: via 


DIME.1.25" x:2.0" x14" 


$S-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


PE-4/PE-15 $99.95 
Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1.78" x 1.03'"x..35" 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 


audible tones also avail- 
able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year wat- 
ranty, and you’ll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


426 WEST TAFT AVENUE ® ORANGE, CA 92665-4296 


ele COMMUNICATIONS SPECIALISTS, INC. pam 


a (714) 998.3021 » FAX (714) 074-9420 
ntire U.S.A. (800) 854-0547 © FAX (800) 850-0547 


os 


(Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA+Phone (415) 574-1421 » FAX (415) 574-5297 + Also in Italy and Spain 
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